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commonly used chromium Nickel type Corporation, Milwaukee, this column, includ- 
less steel that lines this fractionating col- ing the top section, exceeds 125’ in length. 
possesses natural immunity to rust and 5 i : 

sion under virtually all oxidizing-acid 
Mions. Ms resistance to creep, scale or 


ation at high temperatures assures long do not produce stainless steels. If interested, please commu- 
omical operation. Built by A. O. Smith nicate with established sources of supply for stainless steels. 


International Nickel are miners, smelters and refiners of 
Nickel, an important ingredient of the stainless steels, but 
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edge of the properties and procé@Ssing of this light metal. To bring 


engineers up-to-date on new developments in the use of mag. 
nesium, Propuct ENGINEERING presents two special sections on 
the subject. The first section, starting on page 681, covers form- 
ing, forging and diecasting. The second section will appear in an 
early issue. 


Government Support of Research 


Dr. Vannevar Bush, director of the Office of Scientific Research 
and Development, recently issued a report to the President, urging 
formulation of a naticnal policy for research and education. An 
article starting on page 649 summarizes this report and points out 
Dr. Bush's recommendations for a coordinating research agency 


and for the replenishment of our depleted supply of scientific 
talent. 


Welding of Stainless 


Welding of thin gages or sections of stainless steel with the 
helium shielded arc has proved so advantageous in weld quality, 
lowered costs, and production speed at Lockheed Aircraft Corpo- 
ration that it is being used almost exclusively for the welding of 
thin stainless. The advantages of helium arc welding are dis- 
cussed in the article by W. H. Jones starting on page 708, and 
modifications of joint design for optimum results are given. 


Aircraft Electrical Equipment 


Reliability is the most important factor in any equipment in- 
stalled in an airplane. The failure of electrical equipment is 
described by Colonel T. B. Holliday starting on page 657. The 
author discusses the importance and problems of “failing safe" so 
that damage occurs only to the device which Las failed. Many 
typical design problems are described as are the problems of obtain. 
ing safe failures. 


Drawing and Print Control 


In the fifth of a series of articles, James E. Thompson, chief 
engineer, Booth Manufacturing Company, see page 676, presents 
methods of keeping records and inventory of drawings and prints, 
with emphasis on the importance of safeguarding drawings and 
prints against damage or loss. 


Evaluation of Rotary Pump and Motor Test Data 


Ihe problem of breaking down data obtained from tests of a 
complete machine into components which show the effects of 
separate related factors of design does not often lend itself to a 
simple solution. But when a solution is possible, the results are 
a valuable aid in design. Warren E. Wilson, chairman of fluid 
mechanics and thermodynamic research, Armour Research 


Foundation, sée page 653, presents a method of plotting data 
derived from tests of rotary positive displacement pumps and 
motors in which performance data is analyzed on the basis of 
inherent design factors. 


Nibs and Catches 


Detents for the lids of sheet metal boxes of all shapes and 
sizes have been designed to use almost every possible combination 
of formal projections, both for hinged and completely removable 
lids of boxes and cans. This and other types of detents illustrated 
on pages 674 and 675 can be used on sheet metal containers 
ranging from large tool boxes down to pill boxes. 


Patent Development 


The latent value of inventions to inventors and to small manu 
facturers by whom they are employed can best be realized by 
following procedures of development that can be upheld in court 
if necessary. This is because a patent grants only the right to 
prevent others from making or selling the invention. Beginning 
on page 670 William K. Rieber describes a sound and equitable 
procedure, tells how to operate it with a patent department and 
how to use a patent attorney. 


Internal Wrenching Bolts 


The need for an improved attachment design of the structural 
assemblies of the B-19 airplane led to development of internal 
wrenching bolts by the Douglas Aircraft Company. Starting on 
page 714, L. J. Catlin describes the use, advantages and standard- 
ization of these high-strength bolts. 


Fine Pitch Gears Inspection and Tolerances 


The second installment of sections from the American Gear 
Manufacturers Association Standard 236.01 covering inspection 
and tolerances for gears of 20 diametral pitch and finer. Sections 
published this month, see page 710, deal with worms, worm 
gears, bevel gears, and backlash in gears. 


Classification of Plastics 


[Ihe problem of sclecting a plastic to meet specific design 
conditions of strength, temperature, electrical resistance, etc. has 
always been complicated by the lack of a standardized, industry 
sponsored classification. The Society of the Plastics Industry, 
through its Technical Committee, undertook the project and, as 
a result of several years work, now offers engineers a logical system 
of identification, similar to the S.A.E. classification of metals 
The complete classification, along with explanatory notes, forms 
this month’s Reference Book Sheet, see pages 723 to 728. 


NOVEMBER HIGHLIGHTS 


Special Report on Synthetic Rubber. Properties, characteristics 
and applications of Butyl rubber, nitrile rubber and GR-S rubber 
covered in three articles by authorities in each field. This special 
editorial section is preceded by an article discussing the specifi 
cation of rubber for mechanical parts. 


Lightweight Flexible Hose, by R. W. Phillips. Discusses seven 


types of hose giving dimensions, working pressure and test require- 
ments 


Low Expansion Alloy, by F. G. Sefing and D. A. Nemser 


Describing a new alloy for precision parts. 


Low Pressure Laminate Forming, by W. H. Arata. This article 


covers the advantages of process, type of molds, and design 
procedures 


^ 


- 


Design of Hydraulic Systems, by Howard Field, Jr. Continuing 
a series in hydraulic units, this article describes miscellaneous 
circuits and valves. 


Aircraft Electronic Controls, by Col. T. B. Holliday. Describes 


considerations governing the design and use of electronic con 
trols used in aircraft. 


Multiple Arc Welding of Aluminum Sheet, by C. W. Steward 
and M. R. Rivenburgh. Properties of butt-welded joints in high 
strength aluminum alloy sheet. 


Isolation of Two-Dimensional Vibration, by M. F. Spott: 
Equations for determining the frequency of free vibrations fo: 


combined torsion and translation of a resiliently mounted 
machine. 
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Better, Quicker and Lower Cost 


e Here's a typical instance of how Summerill seamless steel tubing makes 
design engineers and production men happy. The aircraft-propeller hub- 
wrench, shown actual size above, was at one time machined from a hot 
forging—a costly and time-consuming job. Because they had to have 
large quantities of these wrenches, one for each propeller, the manufac- 


turer turned to Summerill for help . . . and got it. 


The seamless steel units, like those shown at the top, were cold drawn 
of SAE 4130 (or NE 8630) by Summerill and the customer needed only 
to mill flats on the hexagonal end and cut splines on the expanded end. 
Results? Thousands have been produced, quicker, better and at lower cost. 


Don't overlook the possibilities of using Summerill seamless steel tubing in 
the products you design or make. Write us today, outlining your problems 


or requirements, so that Summerill engineers can make recommendations. 


SUMMERILL TUBING COMPANY 


Affiliated with EDGAR T. WARD'S SONS CO. end COLUMBIA STEEL & SHAFTING co. 


BRIDGEPORT - MONTGOMERY COUNTY * PENNA. 
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3 NEW MODELS OF THE 


raham 


VARIABLE SPEED DRIVE 


at Greatly Reduced Prices 


Prices are previous figures, due to design sim- 
plification and volume production....Drives with built-in motor 
(shown above) are a streamlined extension of the motor — 
the ultimate in compactness. ... Every speed from top to zero, 
exclusive with Graham—close speed holding with micrometer 
speed adjustment — plus all the other features that have made 
Graham standard equipment on many leading machines for 
nearly eight years... now yours at a price comparable with 
that of the lowest-cost variable speed drives. ... Principal 
specifications below. ... Write for further data today, so 
that you may consider these units for your new machines. 


GRAHAM TRANSMISSIONS INC. 


3754 N. HOLTON ST., MILWAUKEE 12, WIS. 


nm Ube Appros Inches 


oque Ratag|Overall Dimemon | 
f aa 


With built-in motor and built-in 
spur reduction or step-up 


18to 
m 


4 to M 


— 


1800 


| 3600] 1100/0 | 3 $| 7 S| 114 


b T T I Eo TL 
b + + + H + - ISMW20 |360 5/0 75 1234| 454 [554 0/15 to 361 
Wifh buiif-ia Meter. Note that the built-in | ‘OM | 3600/1100 " 30| 70|194| ? | With built-in motor and built-in worm | 40M W20 | 3600 
— + 
tor is especially designed to form an integral T T reduction. Output shaft may extend horizon — 
streamlined part of the drive 1 


+ 


25M | 1800| 650/0 | 120 | 240| 30 tally to either side, or vertically up or down 2 20 |1800. 32/0 [1200/2400 | 34 |12' [1334 1 to 1*4] 
— — — — " Additional ratios available—6:!. 10:1, 15:1, ete em mmi ui -— 
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* Motor burnouts cost money. 
They mean repairs, replace- 
ments, production delays. Yet you can 
prevent your motors from overheating AUTOMATIC RESET 
Automatic reset types are recommended for all appli- 
I — i cations except those where unexpected starting may 
with built-in Klixon Protectors. cause injury. Examples of automatic reset applications 


: di p , . are refrigeration, air conditioning, air compressors, 
Low in cost, Klixon Protectors cut blowers, and unattended automatically controlled 


motors “off” the line whenever they equipment. 


and burning out by buying motors 


become dangerously overheated from 
any cause. And because they are built 
into the motor by the manufacturer, 
their protection is sure and reliable. 
Klixon Motor Protectors always per- 
mit full maximum operating capacity 

. never unnecessarily interfere with 


the normal operation of the motor. 


MANUAL RESET 


The manual reset type should be used for those appli- 
cations where hazard is involved in an unexpected 
Bulletin PR-112 gives the entire story. starting of the motor, such as washing machines, hand 
tools, power saws, machine tools, irons, etc. 


They are available for A.C. motors all 


sizes; D.C. motors up to 30 volts. 


Write for a copy. 


x Should a motor be- 
N E — . qu 
. an angerously 
P IT'S OFF! hot, the Klixon 
Protector snaps the 

power "off" pre- 

venting the motor 

from burning out. 


When the motor 
cools to safety, the 
Klixon Protector 
snaps the power 
"on" automatically 
if the automatic 
reset is specified 
...0r wben the re- 
set button is pushed 
when manual type 
és specified. 


SPENCER THERMOSTAT COMPANY 
ATTLEBORO, MASSACHUSETTS 
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sr IN RUBBER 


Pass the sugar — a ton at a time 


A typical example of B. F. Goodrich development in rubber 


"THAT'S raw sugar, being distributed 
li the hold of a ship, the new way. 
used to be loaded in jute bags, carried 
nto cargo ships in the Hawaiian 
Islands, carried off again on the main- 
nd. It was a slow and costly method. 
When war in the Orient cut off the 
ipply of jute bags, sugar refiners and 
ip lines sought another—and cheaper 
method of handling the sugar. A 
rubber belt, to carry sugar direct from 
irehouse to ship’s hold, would do it, 


+ 
iL 


Where the belt method had been 
ed, sugar dust settled on the rollers 


PRODUCT FNGINEERING OCTOBER, 


on which the belt rode. In damp 
weather this dust turned into a 
molasses-like gum. When the belt 
stopped the gum gripped it firmly. 
And when it started again, great strips 
of rubber were torn off the bottom of 
the belt. 


B.F.Goodrich belting experts 
studied the problem and found the 
answer in a special B. F. Goodrich belt 
which incorporated a breaker strip at 
top and bottom of the belt—plies of 
loosely woven fabric which distribute 
the strain of the sticky starts through 
the entire length of the belt instead of 


1945 


letting it concentrate at the rollers. The 
new belts work perfectly, and load 
sugar at the rate of 400 tons an hour 
instead of 80 tons an hour when 
handled in bags. A serious problem 
was solved, and work is now done 
better, easier, at less cost—typical 
results of B.F.Goodrich research 
(which may be able to help you, too). 
For help or information, call or write 
your B.F.Goodrich distributor. The 
B.F.Goodrich Company, Industrial 
Products Division, Akron, Ohio. 


B.F. Goodrich 


RUBBER a^ SYNTHETIC produ 
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Receivers and transmitter bousings are molded of MELM AC plastic for tbe Sonotone Corporation by tbe Nortbeastern Molding Co., and Lance M fg. Co, 


COFFEE MAKERS, tableware 
and kitchenware molded 
of MELMAC are durable, 
light in weight, and easy 
tohandle. MELMAC'shard 
surface resists abrasion 
and is not affected by 


hot water. 
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Sonotone checked and double-checked new materials for their ultra-modern 
hearing aid receiver and transmitter housing—and chose MELMAC* plastic! 


Convinced of its quality—but wanting customer opinion on color—they 
showed samples to nearly a thousand customers. Approval for MELMAC 
plastic in flesh-tone was enthusiastic. Black was second choice. 


There are many reasons why MELMAC was a sound investment for Sonotone: 


1. MELMAC’s hard surface is permanent— won't easily scratch or mar, 
and is pleasant to the touch. 


2. Its naturally lustrous, glossy surface saves hours of buffing time in the 


finishing process. 


3. MELMAC's wide range of colors permits matching of desired flesh- 
tone for the housing for their compact 3-tube audio frequency mechanism. 


4. MELMAC retains its clean, bright luster in spite of perspiration. 


Add to this, MELMAC's lightness in weight— chemical inertness— resistance 
to moisture and heat—and you have the answer to a well-nigh perfect plastic 
for many uses. 

You, too, can establish acceptance for your product by capitalizing on 
MELMAC's wide range of colors and exceptional physical and electrical proper- 
ties. We shall be glad to send complete information or to work directly with you. 


*Reg. U.S. Pat. Off. 


© AMERICAN CYANAMID COMPANY - PLASTICS DIVISION 


IZA ROCKEFELLER PLAZA + NEW YORK 20, Mm N 


L, ~ Beetle - Melmac 
‘405 Melurac » Laminac + Urac 


a 
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FOR LIGHTING REFLECTORS, translu- 
cent MELMAC has excellent prop- 
erties for light transmission and 


diffusion and heat resistance. 


BUTTONS are highly resista 
severe laundering conditio 
water, and high tempe 
when made of MELMAC 
MELMAC molding materia 


available ina wide range of colors. 
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Putting plastics in the right place is your this quick guide to Dow plastics. You are 


business. It is our business to produce the probably already familiar with it. Most 


right plastics and, whenever possible, aid in designers are. Perhaps it will help you to find 


. . . r Bd r ? » ^ ; 
their application. That's why we present the material you're looking for right now. 


PLASTICS 


STYRON . ETHOCEL . ETHOCEL SHEETING 
STYRALOY . SARAN . SARAN FILM « STRIPCOAT 
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Although it costs only about 5% more than plain steel, 
uss Copper ~ has double t sistance tO atmos- 
pheric corrosion. B vantage of this fact you can 
economically design longer hie into railroad cars, metal 
cabinets, centrifuges, refri ing ventilating and ai 
ditioning equip t, tan and duct k. I 

as easily 9* plai 

Where even greater 

desired, at reasonable 

high strength steel is 4t 

pheric corrosion than 
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boards for tomorrow? 






ze c, - n TIMES OUT OF 10 


STEEL WILL DO IT BETTER 


ITH most of the advantages of steel, prod- 

uct designers are well familiar. But it should 
be kept in mind that steel’s potentialities for the 
future have, during these war years, been greatly 
enhanced. 

New, finer steels have been developed. Steel pro- 
ducing and processing techniques have been im- 
proved. Faster and more efficient methods of apply- 
ing steel have been discovered. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 







New uses for steel—either alone or in combina- 
tion with other materials—have been turned up 
and proved practicable. 

To help you in taking full advantage of the many 
desirable properties that steel can contribute to 
your postwar product—that will make it more dur- 
able, more efficient, less costly to manufacture and 
easier to sell—the nation’s largest organization of 
specialists in steel is ready to assist you. 
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PNETED STATES STEEL 
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REEVES offers the internal operating parts only of either the famous Variable 
Speed Transmission (inset, right) or the Motodrive, which can be built into 
the design of a machine. Example: 3-spindle drilling machine 
with internal operating parts of Transmission encased in 
each head. A different size drill can be used on 
each spincle and speeds of all three accurately 
regulated for different kinds cf metal. 


c ( ‘ 
i 7i TU ^ . s s DEN Ww I s $ 


The REEvES Motodrive is a complete, modern variable speed power plant 
that is furnished with any specified motor. Single, double or triple reduction 
gears. Vertical or horizontal designs in sizes to 15 h.p. and in ratios of speed 
change from 2:1 to 6:1 inclusive. Example: Direct-connected Motodrive 
installation on boring mill; provides operator with most efficient speed for 
each different job and changing condition. 







"1osea uni 
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je in sizes up to 87 h.p. e 
Ratios cf speed range from 2:1 to 16:1 inclusive and sizes up to 
87 h.p. are available in the rugged REEVES Variable Speed Trans- 
mission. Open and enclosed types in horizontal or vertical designs. 
Example: Horizontal enclosed design Transmission applied to 
grinder to vary speed as required by grade and kind of stone, size 
of wheel, finish desired, etc., merely by turning a handwheel. 
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Simple Rugged: Dependable Vo 
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Use a simple drive that can be 


installed on shaft extension of any ) 


standard constant speed motor & 
The REEVEs Vari-Speed Motor Pulley forms the actual driving 
element between motor and driven machine. Speeds are varied by 
turning a handwheel which moves motor forward and back on 
motor base. In sizes to 15 h.p. within 4:1 speed range. Example: 
Application on resistance welder to provide exact speed required 

for different kinds and thicknesses of metal sheets. 


-— — 
à ^ * > ^34 x 
PI eer, sud; Wt ls + 
Saat ut ae —E 
Lr e E 2 


| | i | 
Kegulate speed by completely 4 ) 
automatic or by push-button controls è 


REEvES Hydraulic Automatic Control is used with the REEvES Transmis- 
sion for automatic regulation wherever extreme sensitivity and precision 
are required. Pressure of only an ounce will produce change in speed. In 
addition, REEVES offers two mechanical systems for automatic control— 
extended lever type and differential; also electric remote with one or more 
push-button stations which can be located at any convenient position. 


REEVES OFFERS THESE UNEQUALLED ADVANTAGES 


Nation-wide engineering and service staff application for your individual needs. 

operating from 41 leading industrial centers. Accurate and efficient transmission of 
Compact, highly adaptable units which are power at any speed and under varying 

easily installed to provide infinite, accurate loads; no slippage or fluctuation. 

speed adjustability for any driven machine. Simplicity of design and operating prin- 
Wide range of designs, sizes, speed ratios, ciple... few moving and wearing parts; long 

controls from which to choose the CORRECT life and trouble-free service. 


REEVES PULLEY COMPANY * COLUMBUS, INDIANA 


SEND FOR THIS CATALOG 


For additional specific information, 


I n : send for latest REEVES 96-page 
m , ê [5 LU n i |f Catalog, replete with engineering 
] tables, diagrams, data on the three 
basic REEVES units —Transmission, 


Motor Pulley and Motodrive. Ask 
for Catalog K-450. 
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Place sheave on shaft. Slides 
on smoothly because clearance is 
provided by expanded bushing. 
There's no hammering — no forcing! 
Complete sheave and bushing unit comes 
intact—ready for quick, easy mounting. 


this m =F 


> aN 





2 


Alignexactly, using straightedge, 
(Its easy with this free-sliding 
sheave.) Then tighten three cap- 


screws; sheave is locked to shaft, grips 


like magic! No set screws to damage the 


shaft. Write A-C for Bulletin B6310. 


Allis-Chalmers Texrope 


 MAGIC-GRIP" 


rade this ~ $ for 


No more forcing of sheaves. Simple wrench operates 
Allis-Chalmers' "Magic-Grip" — fastest mountin g and 
demounting sheave on the market. Saves time, money. 


> SdVC 


SEE HOW QUICKLY, EASILY THIS NEW SHEAVE MOUNTS AND DEMOUNTS 


RECONVERTING? 


GET THIS 
NEW FREE KIT! 


To help you find out how your 
present equipment will fit into 
future production, A-C offers a 
new free "Reconversion Inven- 
tory Kit" — Fact Sheets and 
Check Lists to speed your ap- 
praisal of V-belt drives, electric 
motors, and centrifugal pumps. 
Applies to all makes, Call your 
A-C distributor or district office, or 
write Dept. 00, ALLIS-CHALMERS 
MFG., Milwaukee 1, Wisconsin. 
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How EX-CELL-O HYDRAU 
POWER UNITS CAN FIT | 
YOUR PRODUCTION PROG 
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accuracy, and economy 
through multiple operations 
are required, consult 


Above: Ex-Cell-O Hy- 
draulic Power Unit 
Style 28-A. 


To left: Ex-Cell-O Small 
Style No. 21 Hydraulic 
Units being used for ac- 
curately drilling holes in 
oil pump bodies. This 
small unit makes for less 
floor space. It has all the 
features of the larger 
units and can be oper- 
ated individually or in 


combination. 


Ex-Cell-O Hydraulic Power Units are standard and produced in 
quantities, but in nearly every case where the unit is used it 
becomes a part of a special, high production type 
machine for a specific operation. These units are eco- 
nomical because, as applications change, the units can 
become a part of the new machine even though entire 
base is redesigned . . . The units can be mounted on any 
plane—horizontally, vertically, or angularly—on a tem- 
porary or a permanent base, and they can be arranged so that it 
is possible to use them in connection with guide bars and multiple 
... Find out today how Ex-Cell-O Special Machines 
and Ex-Cell-O Hydraulic Power Units can fit your program 
for today's and tomorrow's production. Write Ex-Cell-O today. 


EX-CELL-O CORPORATION 


DETROIT 6, MICHIGAN 
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BULLETIN! 


How to Take a 


Reconversion Inventory 





of Your Electric Motors 


BS" As new manufacturing equipment becomes more widely 
available, and as you reconvert your production toward a peace- 


time basis, you may be faced with an unprecedented problem 
of inventory-taking. 


a You may have to determine — more quickly than such a 
job has ever been done before — the exact condition of every 
piece of existing equipment you propose to use in peacetime 
production. 


QF For about four years, far greater emphasis has been placed 
on setting production records than on keeping maintenance rec- 
ords; condition of equipment is often unknown. Because much 
equipment has been worked during wartime three and four 
times as many hours a year as in peacetime, calendar age may 
mean nothing. And repair has often depended on American 
ingenuity and baling wire. 


JM" Here are some of the standards you need to determine 
which of your electric motors: (1) are okay as is, (2) need repair 
or new parts, (3) will shortly require replacement, (4) need re- 


application. 


JM" These standards generally apply to all makes of motors; 
when in doubt on any motor, consult its manufacturer. 


START YOUR INVENTORY 
WITH THE RECORDS 


Begin your motor inventory with the 
history of each motor; you ll save much 
time and effort...youll be guided 
quickly to the units which most need 
attention, Written records and the 
mental recollection of foremen and 
maintenance men are the source of this 
information. 


Check the master maintenance rec- 
ords (though in most plants this file 
is out-of-date and incomplete, because 
of wartime pressure on production) ; 
and get reports from foremen (in a 
small plant, it may be possible to inter- 
view each man; in a large plant, it 
may be more efficient to distribute 
blank forms, such as the “MOTOR 


CHECK LIST” on opposite page.) 
Look into the service to which the 
motor has been subjected in wartime: 
has it been overloaded? underloaded ? 
worked 3 shifts daily? allowed to go 
to work in spray, steam, flood, acids? 
has it had mechanical injury? has it 
stood idle, collecting moisture and dirt? 
Knowing the answers to these ques- 
tions will help you spot motors that 
may soon give you trouble... you can 
start your inventory there. 
Note: All new motors built during 
wartime, under WPB limitation or- 
ders, contain minimum amounts of 
critical materials. Thus, unlike many 
prewar motors, they have been in- 
capable of withstanding continued 
overload operation in the way you've 
come to - high-grade American 
C 


motors to do. Moreover, you've had 
to take motors at the ratings you 


could get, without much regard to 
the exact requirements of the applica- 
tion. Thus, many motors have been 
running harder and at higher tem- 
peratures than nameplate ratings call 
for. Obvious result of this combina- 
tion of factors is shortened insulation 
life. So—expect trouble where war- 
time motors are misapplied. 


THEN CHECK MOTORS 
IN OPERATION 


Obviously, the easiest and most prac- 
tical measure of a motor's present con- 
dition is the way it is now operating. 
You can't learn all you need to know 
about its probable future performance 
by observing it in use, but a motor 
does reveal certain symptoms of trouble 
while doing its job. 

Check the power line voltage and 
frequency and compare with the volt 
age and frequency of the motor as 
stated on the nameplate. To perform 
properly, a motor must be supplied 
from a line whose characteristics corre- 
spond with those for which the motor 
was designed. 

Check = — hand revolution 
counter makes this easy. Just remove 
cap, hold counter against end of shaft, 
and take a timed reading; compare 
with nameplate rating. 

Take temperature readings — not by 
the “blistered hand” or “touch and 
yell” system, but accurately, with 
thermometers. 

Find the temperature of the motor 
by taping or cementing thermometer 
to the stator iron ...take the reading, 
and add 15°C. (The difference be- 
tween the heat on the outside surface 
and the possible heat of the hottest 
part inside). 

Compare motor temperature with 
temperature rise rating on the name- 
plate. Normally a 40° rise is consid- 
ered acceptable; top temperature usu- 
ally should not exceed 80°C. 

Take the temperature of bearings 
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thi 


;ther by taping or cementing ther- 
»ometer to the bearing housing, or by 

serting it into the oil well. In general, 
naximum safe bearing temperature is 

°C, (Bronze bearings may take 
somewhat higher temperature safely. 
When in doubt, consult motor manu- 
facturer.) 

Listen for — EXCESSIVE HUM. 
May be caused by uneven air gap, and 
may call for replacement of bearings. 
Or it may be caused by loose lamina- 
tions or unbalanced rotor. Note this 
hum while inspecting motor in opera- 
tion; check for cause later, while mak- 
ing inspection of parts. 

Note — VIBRATION. If exces- 
sive, this may be caused by either 
misalignment between shafts of motor 
and driven machine, or through trans- 
mission of vibration in driven machine 
to the motor. Run motor disconnected 
for check. If vibration follows motor 
repair, its probably due to out-of- 
balance rotor. 

Listen for — RAPID KNOCKING. 
May be caused by misalignment, with 
shoulder of shaft pounding against 
bearing end; realign set ...and note 
this knock, check bearings when mak- 
ing inspection of parts. 

NOTE: if excessive vibration, knock, 

or squeal follows re-assembly of mo- 


tor, cause may be incorrect axial ad- 
justment for float. 


Look for — EXCESSIVE SPARK- 
ING OF BRUSHES. Check for cause 
when motor is taken down for in- 
spection. 


THEN CHECK 
THE PARTS 


If time permits, you'll want to give 
detailed inspection to every motor 
that's been in strenuous service these 
past years. (You may be able to work 
this into your regular production sched- 
ule. Set up a system so that the elec- 
trical department may be notified when- 
ever a machine is to be down. Dis- 
assembly and inspection of motors can 
be done then.) 

And in cases where history of the 
motor or its operating characteristics 
indicate the likelihood of present or 
future trouble, you'll surely want to 
take a close look at the parts themselves. 


A. FIRST — disconnect motor leads 
and uncouple motor from driven unit. 

B. THEN — if excessive hum was 
noted while motor was in operation, 
use feeler gauge to check air gaps be- 
tween rotor and stator. Difference of 
nore than 20% indicates overworn 
bearings, sleeves, or journals. Check 


bearings as indicated below. 

C. REMOVE end housing and lift 
rotor out, using a sling if rotor weighs 
over 75 pounds. If rotor is dirty, clean 
it with air hose (pressure not over 
30 lbs), bellows, or vacuum cleaner, or 
swab it with non-inflammable solvent. 

D. INSPECT rotor for abrasion; 
corrosion; discoloration (caused by 
overheating.) In squirrel cage motor, 
check also for loose or broken rotor 
bars. 

E. IF ROTOR or armature is the 
wound type, check for loose banding. 
If any looseness is noted, band with 
new wire before putting motor back 
in service. If band assembly has not 
failed extensively — perhaps only a 
solder failure at one or two clips 
— repair can usually be effected sim- 
ply by resoldering. Major rebanding, 

owever, is a job for experts. 

F. CHECK INSULATION — As 
motors get older, or as they operate 
continuously at high temperatures, in- 
sulation on coils tends to become brit- 
tle. It may start flaking off, cutting 
its insulating value. This may not affect 
motor performance seriously except 
that it may lead to short circuits or 
grounds, excessive vibration (out-of- 
balance rotor), or clogging of the air 
vents (leading to overheating) or 
abrasive wear from fallen particles. 
SO — check insulation visually . . . see 
whether pieces of insulation have torn 
or flaked off ... and also make a meg- 
ger (megohmeter) test. For a clean, 
dry motor at 75°C, insulation resist- 
ance in megohms, according to the 
American Standards Association, may 
be found by the formula: 


Rated voltage of motor 
Insulation Resistance 


Rating in KVA + 1000 — in Megohms 


100 

G. CHECK BEARINGS —- to re- 
move ball bearings, use a puller, apply- 
ing pressure to the inner race only, 
maintaining uniform pull all around, 
to avoid distorting the bw of the race. 

Check bearings for excessive wear, 
scoring, or pitting. 

To examine anti-friction bearings, 
first clean them thoroughly with kero- 
sene to remove all old grease and dirt 
particles; then hold inner race and ro- 
tate outer race, feeling for roughness 
of action and listening for noise. 

Inspect sleeve bearing clearance with 
feeler gauge. Normal clearances may 
be computed this way: take 0.003” as 
the basic tolerance . . . then add 0.001" 
for each inch of shaft journal diameter. 
Inspect journal surfaces; if scoring 
seems excessive, consider replacing. 

If bearing shows no excessive wear, 
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H. CHECK for cause of sparking. 
Check mechanical condition of parts. 
(For details, see Reconversion Inven- 
tory Kit, offered below.) 


NOW MAKE 


THE APPRAISAL 
With all the facts in hand — history, 


operating characteristics, condition of 
arts — your electrical department will 
be best prepared to assign this motor 
to its new role in reconverted produc- 
tion. Use check list forms like this — 


Meer somber Type 
Ap pres aie o par. hase 


NOISE (ENOCKING ) 


Rem orto 


3 Detaled mpanon 
Am cars 


More hae BB reravce 


the hum of the motor in action may 
result from out-of-balance rotor or 
armature. Check this on parallel bars. 








quantity you require. 


CENTRIFUGAL PUMPS, 
V-BELT DRIVES, 
NEED INVENTORY TOO! 


To speed your Reconversion Inventory 
of the most common industrial units, 
Allis-Chalmers has prepared a Recon- 
version Inventory Kit covering Electric 
Motors, Centrifugal Pumps, and V-Belt 
Drives. No big package, this kit is 
simply a set of Fact Sheets and Check 
Lists covering each type of unit, with 
suggestions for inventory procedure 
as outlined in these pages, but in 


somewhat greater detail. 
A 1901 
UNE NR UN UR UB A GE C GS ce GB Gu AE ee Sy 


for easy inspecting and appraising. 
Your nearby Allis-Chalmers district of- 
fice or distributor will supply free 
copies of this Check List in whatever 
a GET THESE 

+ 


For your supply of Reconversion 
Inventory Kits, covering motors, 


nearest Allis-Chalmers district office 
or distributor or write Dept. 402, 
ALLIS-CHALMERS Mrc. Co., MIL- 
WAUKEE 1, Wis. 


| 
" 
* 
a 
: pumps, and v-belt drives, call your 
i 
i 
* 
t 
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ir. dr. n cr. n or 


Revere metals are impartial. They don't care whether they are used for 
battleships or baby carriages, for rockets or refrigerators, for primers 
or piping. That is why there are no difficult reconversion problems at 
Revere to slow down production of copper, brass, bronze, aluminum, 
magnesium, steel, 


We are ready »ow to fill industry's peacetime needs. 


Revere hopes that, in the conflict just ended, what we won was the 
gigantic opening battle for better living. To fight ¢4és war our nation 
needs materials and the products of industry on a scale even greater 
than that which won military victory. 


One inevitable result of Revere’s war effort is that not only our ability 
to produce, but our ability to give service, have been expanded many 
times. Revere research has probed further and further. Revere Tech- 
nical Advisors are armed with greater knowledge and experience. 
New methods and new machines may save precious time or cut all- 
important Cost. 


With all these enhanced resources we are ready now to serve man's 


creative spirit and, by supplying industry in abundance, to help make 
of life the rich, joyous thing it can be. 


j 
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NOW! 


The full Revere facilities, 
including the Revere 
Technical Advisory 
Service, are made avail- 
able to you through the 
Offices listed here. 


In addition Revere 
Distributors in all parts 
of the country are eager 


to serve you. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


Executive Offices: 230 Park Ave., New York 17, N. Y. 


Listen to The Human Adventure on the Mutual Network 
every Wednesday Eveníng; 10 to 10:30 p. m., EWT. 
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DIVISION OFFICES AND MILLS 


BALTIMORE DIVISION 
P. O. Box 2075 

1301 Wicomico Street 
Baltimore 3, Md. 
Phone: Gilmor 0222 
Teletype: BA 164 


MICHIGAN DIVISION 

5851 West Jefferson Avenue 
Detroit 9, Mich. 

Phone: Vinewood 1-7350 
Teletype: DE 237 


ROME DIVISION 

Rome, New York 

Phone: Rome 2000 
Teletype: ROME NY 447 


MAGNESIUM-ALUMINUM 
DIVISION 

P. O. Box 2075 

1301 Wicomico Street 
Baltimore 3, Md. 

Phone: Gilmor 0222 
Teletype: BA 164 


DALLAS DIVISION 

2200 No. Natchez Avenue 
Chicago 35, Ill. 

Phone: Merrimac 2600 
Teletype: CG 957 


NEW BEDFORD DIVISION 
24 North Front Street 

New Bedford, Mass. 

Phone: New Bedford 8-5601 
Teletype: NB 87 


CHICAGO MANUFACTURING 
DIVISION 

2200 No. Natchez Avenue 
Chicago 35, III. 

Phone: Merrimac 2600 
Teletype: CG 957 


ROME MANUFACTURING 
COMPANY DIVISION 
Rome, New York 

Phone: Rome 2800 
Teletype: ROME N Y 449 


DISTRICT SALES OFFICES 


At above Mill Points and in the following cities 


ATLANTA 3, GA. 
Rhodes-Haverty Bldg. 
Phone: Main 2142 
Teletype: AT 96 


BOSTON 10, MASS. 
140 Federal Street 
Phone: Hubbard 7190 


BUFFALO 7, N. Y. 
1807 Elmwood Avenue 
Phone: Delaware 7616 


CINCINNATI 2, OHIO 
Carew Tower 

Phone: Main 0130 
Teletype: Cl 171 


CLEVELAND 15, OHIO 
Midland Bldg. 

Phone: Cherry 3930 
Teletype: CV 572 


DALLAS 1, TEXAS 
Tower Petroleum Bldg. 
Phone: Central 8681 
Teletype: DL 88 


DAYTON 2, OHIO 
Mutual Home Bldg. 
Phone: Hemlock 3271 


GRAND RAPIDS 2, MICH. 

Keeler Building 

Phone: Grand Rapids 8-0511 
& 6-1314 

Teletype: GR 376 


HARTFORD 3, CONN. 
410 Asylum Street 
Phone: Hartford 2-3828 
Teletype: HF 87 


HOUSTON 2, TEXAS 
Mellie Esperson Bldg. 
Phone: Fairfax 7932 


INDIANAPOLIS 4, IND. 
Circle Tower 
Phone: Market 1908 


LOS ANGELES 15, CALIF. 
714 W. Olympic Blvd. 
Phone: Richmond 9314 


MILWAUKEE 2, WIS. 
626 E. Wisconsin Avenue 
Phone: Marquette 1440 
Teletype: MI 292 


MINNEAPOLIS 2, MINN. 
Metropolitan Bldg. 
Phone: Atlantic 3285 


NEW YORK 17, N. Y. 
New York Central Bldg. 
75 East 45th Street 

Phone: MUrray Hill 9-6800 
Teletype: NY 1-1222 


PHILADELPHIA 3, PA. 

Sixteen Sixteen Walnut St. Bldg. 
Phones: Bell — Pennypacker 6133 
Keystone — Race 1847 

Teletype: PH 206 


PITTSBURGH 19, PA. 
Gulf Bldg. 

Phone: Court 4342 
Teletype: PG 572 


PROVIDENCE 3, R. I. 
Industrial Trust Bldg. 
Phone: Gaspee 8110 


ST. LOUIS 1, MO. 
Telephone Bldg. 

1010 Pine Street 
Phone: Garfield 4416 
Teletype: SL 191 


SAN FRANCISCO 4, CALIF, 
Russ Bidg. 
Phone: Sutter 0282 


SEATTLE 1, WASH. 
1331 Third Avenue 
Phone: Main 8372 





Recommended for niches 
in the Hall of Shame are 
the leaders of the House 
of Heil. 


—All ideologists of the 
New Day. 


—All fluent of tongue. 


—All uttering words to dis- 
suade men from honor- 


able business tactics. 


So their flourishing 
business came to the end 


of the road. 


—recalling again the 
truth in the business ad- 


vice of William Penn: 


evitably discovere 


d... true worth is in 


hort rod 
“alse dealing travels a $ | agonal 
Fa se Timely precept, that. Many businesses will discover the true 


worth of techniques and equipment used in defeating the House 
of Heil ...suchas... 
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“True Worth is Inevitably Discovered" 4 «44; 


LOOK, how to discover the true worth of welded 
design for your products: 


To discover LOWER COSTS and 
BETTER PRODUCTS change one part at a time 


to WELDED DESIGN 


Such as this spring pad: 








m 
` 
ot [a 





CUTS WEIGHT FROM 18 LBS. TO 12 LBS. Saves 5145 Each 


The Lincoln Engineer nearby will gladly help you explore your product 
to discover how you can cut its cost and improve its quality with welded 
design. Studies in Machine Design free on request. Ask for them on your 
business letterhead. 





THE LINCOLN ELECTRIC COMPANY œ Dept. G-1 èe CLEVELAND 1, OHIO 


KR 
PD geates] natural recouyse 
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WHAT'S YOUR MOTOR-EXPOSURE PROBLEM? 


Comlbustilde Dusts? 


RANGE OF 


CLASS I, GROUP C 


For atmospheres containing 
ethyl-ether vapor, etc. 


CLASS I, GROUP D 

For atmospheres containing 
gasoline, petroleum, naphtha, 
alcohols, acetone, solvent 
vapors, natural gases, etc. 


CLASS Il, GROUP E. 

For atmospheres containing 
metal dusts— magnesium, 
aluminum, etc. 


CLASS Il, GROUP F 
For atmospheres containing 
coal dust, coke dust, etc. 


CLASS Il, GROUP G 
For atmospheres containing 
grain dust, etc. 


No matter in what hazard 
your machines must operate, 
you'll find, as the chart below 
shows, that there's a G-E motor 
for the job. The General Elec- 
tric motors for hazardous-area 
service include types for every 
practical need, in a wide range 
of sizes. They represent the 
most complete lineup of dust- 


Polyphase 


Polyphase 


Squirrel-cage Wound-rotor 


Glammatde Gases? 


explosion-proof and gas-explo- 
sion-proof motors listed by the 
Underwriters’ Laboratories, Inc. 

For complete information on 
any type—totally enclosed or ex- 
plosion proof—or for engineer- 
ing aid in selecting the right 
motor for your machine, call or 
write our local office. General 


Electric Co., Schenectady 5, N. Yo 


Direct- 


Single-phase current 


AVAILABLE HORSEPOWER RATINGS 


1/8 to 
1000 hp 


1/2 to 
500 hp 


1/2 to 
60 hp 


1/8 to 


1/2 to 
250 hp 


1/8 to 
600 hp 


1/2 to 
250 hp 


1/20 to 
1/3 hp 


1/20 to 
10 hp 


1/20 to 
30 hp 


1/20 to 
10 hp 


1/20 to 
30 hp 


1/20 to 
10 hp 


1/20 to 
30 hp 


GENERAL ( ELECTRIC 
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s»... . and here's CONTROL 
FOR HAZARDOUS AREAS 


You'll find that G.E. also has an exceptionally 
wide range of dependable, efficient control, 
including both oil-immersed and air-break types. 
Typical G-E controls for Class I, Group D, con- 
ditions are shown below. 


For Class I, Group D, locations, 
this air-break combination starter 
combines air circuit breaker and 
magnetic starter in one compact 
unit. Made of cast, high-strength 
alloy, with accurately ground, tight- 
fitting flanges, these starters can with- 
stand internal explosions and pre- 
vent escape of hot gases. 


des by 


XS 


"s dan 
ace MT 


G-E AIR-BREAK 
COMBINATION STARTER 


Suitable for corrosive and 
hazardous-gas locations, 
this push-button station has 
contacts which operate un- 
der oil. Entire unit is en- 
closed in cast-iron case 
specially finished to with- 
stand acid fumes, alkali 
dust, or exposed outdoor 
service. 


These oil-immersed com- 
bination starters operate with 
all contacts at least six inches 
under oil. Easy-to-read indi- 
cator provides safety check on 
oil level. Extra-tough exterior 
finish provides protection from 
corrosion caused by chemical 
fumes or exposure to weather. 


G-E OIL-IMMERSED STARTER 


Buy all the BONDS you can— 
and keep all you buy 
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The cable that OIL 
won't SPOIL 


The insulation on G-E 

Flamenol* cable is a 
rubber-like compound 
that is highly resistant 
to the action of oils, 
acids, and alkalies. 
That’s why it’s the cable 
to use in wiring-up mo- 
tors and controls that 
operate machine tools. 

G-E Flamenol is flame- 
resistant. It will not sup- 
port combustion. (More than 100,000,000 feet in 
service.) 

From the installation standpoint, G-E Flamenol saves 
time and trouble. Because of its smooth surface and 
small diameter, it is easy to fish through conduit. Ask 
for Bulletin GEA-3280A. 


Compact CAPACITANCE 


Combining stable, uniform characteristics with un- 
usual compactness and resistance to vibration, excessive 
humidity, and the effects of extremes of temperature 
and high altitudes, G-E small Pyranol* capacitors have 
proved themselves in a wide variety of applications. 


These capacitors are ideal 
for fluorescent-lamp bal- 
lasts, motors, industrial con- 
trols, and electronic equip- 
ment. Their high capaci- 
tance per cubic inch con- 
tributes to compact design- 
ing, and their strong con- 
struction assures long, de- 
pendable service. 

G-E small Pyranol ca- 
pacitors are available in 
more than 350 standard 
ratings, and in many shapes 
and sizes. Ask for bulletins 
GEA-2027 (a-c) and GEA- 
2621 (d-c). ‘ 
*Trade-mark Reg. U.S. Pat. Off 


Ge. 
neral Electric Company Secti 
Schenectady 5, N. y. 7 — 


I lease send me your B e ins E A. 
ull t G 
JE / 
GEA. 3280A about G-E Flameno| Wire 


2027 


» and 


COMPANY 
ADDRESS 


CiTy 





DAMAGE EXPELLER! 


While using slotted screws, work-spoiling driver skids 
were causing frequent damage to plastic shades in the 
assembly of desk lamps. Refinishing slowed down pro- 
duction, and spoilage boosted costs ... until the manufac- 
turer started using Phillips Recessed Head Screws. 


PROBLEM DISPELLER! 


Phillips Recessed Head Screws, engineered to take heav- 


OUTPUT IMPELLER! 


With the change to Phillips Screws, damage and delays 
were eliminated. And with no more worry about driver 
skids, power drivers could be used, speeding output fur- 
ther. Costs came tumbling down ...production set new 
records. 


SALES PROPELLER! 


The Phillips Recessed Head radiates quality. It’s trimmer 


. smarter looking ... modern as tomorrow. No unsightly 
burrs and uneven appearance to cool off interested pros- 
pects. Put the extra sales push of Phillips Screws behind 
your product... make good merchandise look better! 


ier driving pressures, simplify product design, give it more 
strength, more rigidity...often with the use of fewer 
screws. Screw-driving is faster, easier, surer... permits 
design innovations slotted screws just can’t touch. 


Its Phuilliyos ~- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

. It's the exact pitch of the angles that eliminates driver skids. 


. Its the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 

. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% -—cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 


PHILLIPS 22:7 SCREWS 


WOOD SCREWS « MACHINE D Head e SELF-TAPPING SCREWS e STOVE BOLTS 
* * © © © © © Made inall sizes, types and head styles * * èe © è è è œ 


The H. M. Harper Co., Chicago, III. Pheoll Manufacturing Co., Chicago, II. 

International Screw Co., Detroit, Mich. Reading Screw Co., Norristown, Pa. 

The Bristol Co., Waterbury, Conn. The Lamson & sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N. Y. 
Central Screw Co., Chicago, Ii. Manufacturers Screw Products, Chicago, WI. Scovill Manufacturing Co., Waterville, Conn. 

Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Shakeproof Ine., Chicago, III. 

Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
The Corbin Screw Corp., New Britain, Conn New England Screw Co., Keene, N. H The Steel Company of Canada Ltd., Hamilton, Canada 
General Screw Mfg. Co., Chicago, Ill Parker-Kalon Corp., New York, N. Y Wolverine Bolt Co., Detroit, Mich. 

Pawtucket Screw Co., Pawtucket, R. I. 


American Screw Co., Providence, R. I. 
Atlantic Screw Works, Hartford, Conn 
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Shown here is a complete unit using tbe " Z" Fold Cartridge. 
It cleans the oil used in tbe cutting operation—then returns 
it in a continuous stream to be used again and again. Par- 
tially exploded view shows HY CAR seal and spindle assembly. 


HYCAR seals 


* 40 
put filter performance in the 


F the bag-like refill cartridge in an 

industrial oil filter isn’t properly 
sealed at both ends, clean and dirty 
oil will mix together, making the filter 
useless. That’s why Briggs Clarifier 
Company engineers, after rigid test 
of many materials, selected HYCAR 
synthetic rubber for the sealing rings 
in the type "Z" Fold Refill Cartridge. 


There were 4 performance charac- 
teristics needed in the material select- 
cd. First, it had to be resilient to slide 
over the spindle inside the unit—no 
buckling or tearing during installa- 
tion of the refill cartridge. Second, it 
had to resist deterioration—remain 
unaffected by hot oils, acids, water. 


Third, it had to resist vulcanization 
to the metal spindle even at continued 
high temperatures. Finally, it had to 
stay resilient—maintain a perfect seal 
for the full long life of the refill 


cartridge. 


That HYCAR could meet these re- 
quirements is plainly shown by the 
list of properties in the box at the 
right. They tell why HYCAR has in 
5 short years become an important 
basic material for American industry. 
Ask your supplier for parts made from 
HYCAR. Learn for yourself that it’s 
wise to use HYCAR for long-time 
dependable performance. Hycar 
Chemical Company, Akron 8, Ohio. 


CHECK THESE 
SUPERIOR FEATURES OF HYCAR 


1]. EXTREME OIL RESISTANCE—insuring dimen- 
sional stability of parts. 

2. HIGH TEMPERATURE RESISTANCE—vp to 250° 
F. dry heat; up to 300° F. hot oil. 

3. ABRASION RESISTANCE—SO% greater thon 
natural rubber . 

4. MINIMUM COLD FLOW—even at elevated 
temperatures. 

5. LOW. TEMPERATURE FLEXIBILITY — dowa to 
—65'F. 

6. LIGHT WEIGHT—1595 to 25% lighter than 
many other synthetic rubbers. 

7. AGE RESISTANCE—exceptionally resistant to 
checking or cracking from oxidation. 

8. HARDNESS RANGE—compounds can be varied 
from extremely soft to bone hard. 

9. NON-ADHERENT TO METAL—compounds will 
not adhere to metals even after prolonged con- 
tact under pressure .( Metal adhesions can be 
readily obtained when desired.) 


Hycar 


Reg. U. S. Pat. Of 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Stato Rubbers 
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\ -eluding 
| springs ⸗ 


Wi you gain by having skilled spring engi- 
neers design your springs is vividly demonstrated 
in Adel’s “Mighty Midget" Hydraulic Selector 
Valve. 76% lighter and 72% smaller than previous 
designs, this unit measures only 114” x 242" x 21⁄4”. 
Considering these dimensions, you can well imag- 
ine the tiny size of the Muehlhausen Springs—the 
nerve center of the “Midget’s” operation. 

These springs are tiny in size only. Their oper- 


ating characteristics and the amount of engineering 


“fei 


muri 


skill that goes into them would cause many a man- 
size spring to take a back seat. Designed to meet 
precisely every requirement of the job, these 
springs were a vital factor in the development of 
this remarkable valve. 

Improvement in product performance and added 
product life are always assured when using designed 
springs. MUEHLHAUSEN SPRING CORPORATION 
(Division of Standard Steel Spring Company), 810 


Michigan Avenue, Logansport, Indiana. 


To improve product performance, use MUEHLHAUSEN 


Designed 
SPRINGS 
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Regardless of the character of the solids The Auto-Klean is cleaned by turn- 
you want removed from fluid, there is ing a handle (by hand or by motor). 
a Cuno ' filter-fine" strainer to handle The Flo-Klean is cleaned by a motor- 
full flow . . . without interruption. driven backwash nozzle. 

Whether you use the Cuno Auto- For the convenience and efficiency of 
Klean or the Cuno Flo-Klean (the a compact, easy-to-take-care-of filter, 
latter for fluids containing highly- promising positive filtration of full 
abrasive solids), you can count on con- flow ...run your fluids through a Cuno. 

nuous cleaning of all the fluid each You'll find a catalog of filter selection 
time it passes through the system. factors and specifications in SWEET'S. 
And flow continues, uninterruptedly, Cuno's engineering staff will help you 
even while the filter is being cleaned. on special conditions, 


AUTO-KLEAN disc- 

type. For all fluids ex- FOR A COMPLETE CUNO CATALOG, SEND COUPON 
cept those containing 

highly abrasive solids. 

Viseosities from 30 to CUNO ENGINEERING CORPORATION 


90,000 Saybolt seconds. 310 South Vine Street, Meriden. Conn. 
Minimum pressure drop. 


Continuously cleanable. 
Occupies no more space 
than usual partial-flow 
type. Sizes from 1!, 
diam. x 714” cartridges to 
massive motor-driven 
models. Available with 
or without sump for 
built-in or external in- 
stallations. 


Please send me a free copy of your new catalog. I am especially 


interested in the services checked. 


| 

| 

| 

| _JAir Actuated [Engines [ ]Paper Machinery 
Instruments [ ]Gear Hobbing Machines | Pneumatic Devices 

| [Air Tools [ ]Grinders Power Transmissions 

| Bakery Machinery [ ]JHobbing Machines Presses 

Balers Honing Machines Printing Presses 

| | Blowers Hydraulic Systems P 
: : umps 

| _JBoiler Feed Incubators Radial Drill 

Coal Loaders Instruments —— oo 

| Coating Machinery Lathes Rolling Mills 

| _JCombustion Equipment Lubricating Systems scrap Balers 
Compressors Machine Tools Spray Systems 

| (Controls Meters _|Superchargers 

| |Cooling Systems Milling Machines ITapping Machines 
Crushers Oil Burners Test Stands 

| [Diesel Engines Qoil Wel! Drilling Turbines 

| Dip Tank Systems Equipment Turret Lathes 

Drilling Machines _|Paint Spray Systems Welding Machines 


FLO-KLEAN wire- 
wound. For fluids con- 
taining highly abrasive 
solids such as metal 
chips, abrasive wheel par- 
ticles, sand, ete. May be 
designed to remove par- 
ticles .0025’” or larger. 
Low pressure drop | 
fluid moves in straight 
line, encountering only | 
momentary restriction. | 
All parts made of metal 
- constructions to meet | Company 
l 
L 


Others 
Name 


varying corrosive and 
erosive conditions. Address..... 


lh e —— eee ee ee ee eee — c mc c — — > 
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Wherever You 


Need DC from AC 


Magnesium Spocer Woshers 
Discs 


Assembly i j f | | M I Assembly 
Bolt i . k i Nut 


Alloy Steel 


Speci War mL |—— 
MALLORY | =H 


Mounting i = = — Terminol 


Magnesium-Copper Sulphide — l | | UN 
Reetifiers 


HEN you have an AC source and need low voltage 
DC, the most efficient answer is apt to be a Mallory A Few Applications of 


Dry Disc Rectifier. MALLORY RECTIFIERS 


Available in a wide range of sizes and ratings, from tiny 
- x Battery Chargers for : 


"button" rectifiers to large heavy-duty stacks, in capaci- 
ties from 0.3 ampere to 35,000 amperes DC and up, Mallory 
Rectifiers give years of silent, trouble-free service. Sturdily 


Automobile Radio 
Industrial Fire Alarm 
Emergency Lighting 
constructed, completely sealed to resist atmospheric Mobile Electric Truck 


changes, Mallory rectifiers have no moving parts— nothing Railway Car 


>í r pn A y- ^ > g a > € > 1 )»e se, ~ e " 
to break or wear out—require no maintenance expens Power Supplies for: 
Design engineers appreciate the fact that Mallory Rectifiers Magnetic Chuck Magnetic Valve 
have a constant output over an extremely wide range of Generator and Alternator Field 
ambient temperatures—from -40°F. to +265°F. or higher. Impulse Pump DC Motor 


mn . et *.99 >ja \ agne 

These rectifiers can “take it" under heavy current over- Relay — . Magnet 
. : ; : Solenoid 

loads, and have a self-healing film which prevents damage Did 

" - ; : Clock Organ 

from high voltage surges. Voltage regulation is excellent, Uwe iis fossils 


and power factor is unity) Business Machine 


i : ; í Electroplating Electrocleaning 

Experienced Mallory engineers will gladly help you select ME cai eee e 
: : o "o E. Electrodissociation 

the best rectifier for any:specific application. Write to us Sisstuelusis Sikainasias 

or ask your nearest Malfory Distributor for a free copy Laboratory Analysis 


of Catalog R6154A. 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS *5 INDIANA 


; 
*Rectostarter i8 tha registered trademark of P. R. Ma “ Co., Ine., 
for rectifier unita for use in starting internal id 1 engines, 


P.R.MALLORY & CO inc : 
MAGNESIUM COPPER SULPHIDE RECTIFIERS — 
A L LO R STATIONARY AND PORTABLE D. C. POWER SUPPLIES — 


RECTIFIERS BATTERY CHARGERS AND AVIATION RECTOSTARTERS* 
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offer a beautiful solution" 
to so many engineering 


problems 


More than a dozen points of attach- 
ment are provided by this Alcoa Alumi- 
num forging. Its use avoids high labor 
costs and manufacturing hazards, entailed in 
building up a part for the same task. A maxi- 

mum saving in weight is achieved. 
All of the usual advantages gained with Alcoa Alumi- 
num are retained—strength, lightness, corrosion resistance 

and dependability. 

Intricate parts, surprisingly large in size, are possible in Alcoa 
Aluminum forgings. Alcoa engineers. skilled in their design and 
production, will gladly assist in adapting aluminum forgings to your 
products. ALUMINUM COMPANY OF AMERICA, 2193 Gulf Building, 


Pittsburgh 19, Pennsylvania. 


) ` - 
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IN ELECTRICAL 
APPLIANCES 


v * * 


Hear tbe General 
Electric radio pro- 
grams: “The G-E 
1/1 Girl Orchestra” 
Sunday 10 P.M. 
EWT, NBC. "The 
World Today” news 
every weekday 6:45 
P.M. EWT, CBS. 
"Tbe G-E House 
Party" Monday 
through Friday 4:00 
P.M. EWT, CBS. 
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FLAMENOL CORDS 


OU can build beauty and safety in your traffic ap- 


pliances and portable lamps by equipping with G-E 
Flamenol Cords. These new cords are modern in design 
and smart in appearance. G-E Flamenol Cord's rich color 
and beautiful finishes will improve the appearance of 
your electrical products more than ever. You'll like their 
smooth, had finish that makes them easy and pleasant to handle. 

And thats not all. G-E Flamenol Cords offer users of portable lamps, elec- 
trical appliances and devices permanent protection. They are built to last with 
the life of ‘the electrical product. The plug is molded to the portable cord 
making the; power cord set a one-piece construction. This molded-on feature, 
first designed by General Electric, makes the power cord rugged and provides 
lasting protection to the soldered connections against strain. 

Add greater salability to your electrical products by equipping with the 
new General Electric Flamenol Cords. For additional information, write to 
Section Q- 1053-42 Appliance and Merchandise Department, General Electric 
Company, Bridgeport, Connecticut. 


* Reg. U. S. Pat. Off. 
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HOODOO $2 ERA! 


America's newest and widest line of V-Belts — Allis-Chalmers' 


Texrope — solves problems that have hoodooed drives in 


almost every industry . . . see what they can do for you! 


| ROUT THAT OLD BUGABOO, 
STATIC ELECTRICITY. 


MY BUILT-IN CONDUCTING 
ELEMENT CARRIES CHARGES; 
TO THE MACHINE 


YOU CAN'T SCARE ME WITH 

HEAVY LOADS.1M SUPER-7F 

W HURTING ME. ! FIND EVEN STEEL --MY STEEL CABLES 
180°F JUST COMFORTABLY 

WARM . !'M SUPER-7 

HEAT- RESISTING. 


ADD POWER , REDUCE 
STRETCH AND SLIPPAGE. 


I SAY BOO TO REALLY 
TOUGH OIL CONDITIONS, 
WHERE BELTS MUST 

VIRTUALLY SWIM IN ` 


I PUT THE INDIAN SIGN ON 90% 9 
E) OFALLOILCONDmONS.UM A 
SUPER-7 OR-RESISTING ...eY V- 
SKIN 1$ MADE OF NEOPRENE. JE 


Texrope V-belts are available nation-wide through 
Allis-Chalmers Dealers and Sales Offices 


IT PAYS TO MAKE 


ALLIS-CHALMERS 


YOUR V-BELT DRIVE HEADQUARTERS 


Texrope Super-7 V-Belts result from the cooperative research of two great com- 
panies — Allis-Chalmers and B. F. Goodrich — and are sold enchusively by A-C. 
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BULLETIN! 


SPEED RECONVERSION 


WITH HELP OF NEW 
FREE A-G KIT! 


Guide to “How to 
Take Reconversion 
Inventory“ of Drives, 
Motors, Pumps 


Help in the big job of reconverting for 
peacetime production is now offered to 
plants everywhere by Allis-Chalmers 
Mfg. Co., its district offices and dis- 
tributors, To all who request it, we're 
sending the new “Reconversion Inven- 
tory Kit", planned to speed the task of 
determining the condition of your ex- 
isting equipment — V-belt drives, mo- 
tors, and centrifugal pumps — which 
will be used in enel production, 


SUGGESTS PROCEDURE, 
STATES STANDARDS 


Used by foremen, maintenance men, 
and engineers, the Kit is a real time- 
saver...leads efficiently to probable 
trouble spots, helps clear them up. 
Gives bearing tolerances, resistance for- 
mulae, etc., in compact, easily-used form, 
Check List appraisal charts help deter- 
mine present and future condition of 
units inventoried. 


HOW TO GET YOUR KIT 


For your free Reconversion Inventory 
Kit, call your nearest Allis-Chalmers 
distributor or district office, or write 
Dept. 15, ALLIS-CHALMERS MFG. CO., 
Milwaukee 1, Wis. 

A-1910 


ALLIS-CHALMERS MFG, CO. 
Dept. 15, Milwaukee 1, Wis. 


Please send Reconversion Inventory 
Kit free of charge to: 


CMM e rerit — " 
V EEEE EEA E A RET 
—6666ccc 
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MALLORY is Headquarters 


for Contacts and Contact Assemblies 
... Large or Small 4 


OR electrical contacts and contact assemblies 

...from largeassemblies surfaced with Elk »nite* 
for circuit breakers and heavy duty controls, to 
tiny fine silver, platinum or Elkonium* contacts 
for small relays or thermostats... Mallory has 
become the recognized headquarters. 


Mallory provides the widest range of mate- 
rials for contacts and supporting members. 
Mallory engineers have created more than 5000 
designs for contact assemblies and contacts. 
Mallory manufacturing facilities are the most 
complete in the industry, supplying contact 
assemblies, individual contacts, or efficient 
attachment of contacts to studs, arms, springs or 
brackets furnished by the customer. 


Consult Mallory while your electrical or elec- 

tronic equipment designs are being blueprinted. 

Often you can save engineering time and pro- Data Book will be sent gratis to engineers when 
duction costs by obtaining a complete contact requested on company letterhead. Available to 
assembly. Write today for your copy of the students, libraries and schools at $2.50 per 
Mallory contact catalog. The New Mallory Contact copy, postage paid. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


Some Contact Applications 


Mallory Tungsten Contacts Mallory Silver, Elkonium and Mallory Elkonite Contacts 
and Contact Assemblies for: Platinum Contacts and and Contact Assemblies for: 


Automotive Ignition Assemblies for: ; Oil Circuit Breakers 
Voltage Regulators Industrial Relays Air Circuit Breakers 
Vibrators Domestic Appliances Industrial Controls 
Business Machines Low Voltage Relays Heavy Duty Relays 
Aviation & Marine Magnetos Telephone Jacks & Relays Starting Switches 
Aircraft Equipment Thermostat Equipment Voltage Tap Changers 
Diesel Starting Equipment Low Voltage Meters and Gauges Aircraft Relays 

Electric Fence Chargers Voltage Regulators Heavy Arcing Equipment 
Electric Clocks Automotive Light Switches 

Electric Shavers Motor Starting Relays 


*Reg. U. S. Pat. OÍ. for electric contacting elements. 
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QUES: How long 


ARMY AND NAVY blankets are a case 
in point. Millions ordered for rush 
delivery, and each one must carry 
the contractor's label. In one large 
plant 10 sewing machines couldn't 
keep pace with the output. Sewing 
on labels was a bottleneck—but it 
was cracked wide open when they 
switched to Prestomark Labels.* 
Treated with a formulation based on 
VINYLITE resins, this new type of 
fabric label may be lithographed or 
printed in any way. It is applied by 
heat pressure and two operators 
were soon meeting full production 
requirements! 

*Made by the Kaumagraph Company 


Vinyl 


| = 
it take to sew on labels? | 


4v 


ANS: 


Another method of identification 
is by Dry Transfers. Anything 
which may be drawn or lettered in 
line is reproduced on specially 
treated tissue paper and transferred 
to the article to be marked by man- 
ual or automatic touch of a hot iron. 
VINYLITE resins contribute extraor- 
dinary degrees of. toughness and 
wear, plus inseparable adhesion. 
Both Prestomark Labels and Dry 
Transfers can be applied to all tex- 
tile surfaces, leather, rubber, and 
every type of fibre. Some are resis- 
tant to corrosive dye baths. Others 
are unaffected by ordinary solvents. 

Write Department 10-I for de- 


TRADE-MARK 


RODUCT ENGINEERING OCTOBER. 


1945 


Five times too long! 


tailed information about Presto- 
mark Labels and Dry Transfers 
made with VINYLITE resins. Widely 
employed by the Armed Forces to- 
day, you can use them later on to 
abolish tedious, costly sewing opera- 
tions both in textile marking and in 
a surprisingly wide range of other 
applications. 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corp. 


Maa 


30 E. 42ND ST., NEW YORK 17, N.Y. 


ite Plastics 





In the Manufacture of 
LINK-BELT BEARINGS 


@ Few plants manufacturing precision products carry the pursuit 
of perfection to greater lengths than does the Link-Belt Ball & Roller 
Bearing Division Plant. Tests for quality of materials, and accuracy 
of workmanship, by means of the finest instruments and gages obtain- 
able, are made at every stage of operation, by scores of expert in- 
spectors, just as in every plant making pfecision parts today. Signif- 
icant of the careful, unsparing scrutiny exercised over every factor 
affecting the manufacture or use of these bearings, Link-Belt even 
tests the grease used to pack them! Note the top illustration on this 
page. Scientific design, modern equipment and meticulous care in 
every detail of manufacture assure only highest quality in bearings 
carrying the Link-Belt name, your assurance of efficiency and long life. 


LINK-BELT COMPANY, chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, 
Dallas 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices, Factory Branch Stores and Distributors in principal cities. 


BALL AND ROLLER 
BEARINGS 
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BUILT TO SPIN RAYON 
at 10,000 rpm 


For bucket spinning of heavy denier 
rayon for military tires, thousands 
of individual spindle drives are now 
equipped with this specially engi- 
neered !;-hp, 10,000-rpm motor. It 
has shown unusual ability to handle 
heavy rayon cakes and large unbal- 


anced loads with minimum vibration. 


BUILT TO DO ITS BEST 


at ZERO rpm 


This member of a family of stalled-torque motors operates a 
reel for electric power cable on a shipyard crane, supplying 
the proper tension to keep the cable-slack constant while the 
crane is in motion. This motor is rated 20.8 lb-ft stalled torque, 
514 rpm, and is of totally enclosed construction. G.E. builds 
stalled-torque motors in a wide variety of duty cycles, includ- 
ing motors that can be stalled continually. 


KEEP ON BUYING BONDS— 
AND KEEP ALL YOU BUY 
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OF DESIGNERS 


Motors that would have astonished many design 
engineers just a few years ago are now in regular 
production in G-E motor plants. Engineered to meet 
highly special needs, these motors (three examples 
shown here) have outdistanced conventional motor 
designs in shape, size, speed, and output. 

When your requirements call for an unusual 
motor, we can often meet your needs by modifying 
special designs already in production, and save 
you money in so doing. At an even greater saving 
in time and cost, we may be able to meet special 
needs with standard motors applied ingeniously to 
your equipment to obtain the desired results. 

Ask your G-E representative for help in smoothing 
out any special problem involving an electric motor 
drive, ordinary or exceptional. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 


^ 


"VE 


Used to operate a vibration-testing 
machine, this motor delivers 630 
lb radial unbalanced revolving 
pull, 3000 to 12,000 rpm. Its shaft 
executes a cone-like whirling 
motion, which is transmitted to a 
structure on which instruments are 
mounted for test. Vibration fre- 
quency can be adjusted to dupli- 
cdte patterns encountered in air. 
craft operation. 


MOTOR ENGINEERING 
SERVICE 





a 


Operating costs and maintenance expense have been 
substantially reduced in the Buckeye Model HD Power 
Control Unit by means of winch design features which 
not only permit much smaller-than-usual cable to be 
used but, also, minimize cable wear. 


Contributing largely to these savings is the unique 
drum assembly of clutches and brakes that take hold 
of the load smoothly, relieve impact strains on the 


cable. 


The main shaft of this assembly is kept in alignment 
and turning freely with friction-minimizing Hyatt Hy- 


BEARINGS: HY A TT 


Load Bearings. Hyatt Solid Roller Assemblies are also 
used in the clutch as layout above shows. 


Not only in all types of construction and highway 
equipment, like this unit built by the Buckeye Traction 
Ditcher Company, but throughout industry, agricul- 
ture, transportation and in our weapons of war, Hyatt 
Roller Bearings have contributed to design simplifica- 
tion and improved operation. 


Hyatt engineers welcome the opportunity to consult 
with your engineers and designers on bearings problems 
of the present or future. 


HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 


HARRISON, NEW JERSEY 


Propucr ENGINEERING — OcrTroseEr, 1945 





WHY SPEED NUTS. 
ARE FIRST WITH 


NOTHING LOCKS LIKE A SPEED NUT 


Only SPEED NUTS provide a COMPENSAT- 
ING thread lock and a SELF-ENERGIZING 
spring lock. As the screw is tightened the 
two arched prongs move inward to lock 
against the root of the screw thread. These 
free-acting prongs COMPENSATE for toler- 
ance variations. Compression of the arch in 
prongs and base creates a SELF-ENERGIZ- 
ING spring lock. These two forces combine 
to definitely prevent vibration loosening. 


* A dti 


OWER COSTS . . . reduced inventories . . . fewer han- 
dling problems...availability...in a few words, here 
is why Purchasing Agents prefer SPEED NUT fasteners. 
Their initial cost, in many cases, is less than ordinary 
fasteners. Then, when you add in the savings in assembly 
time and reduction in number of parts brought about 
through the use of SPEED NUTS, total net assembly costs 
really take a tumble. 


SPEED NUTS keep inventories down, too, because they 
completely do away with washers, and often eliminate 
many other assembly parts as well. This, of course, 
means quick inventory turnover and savings in the han- 
dling and dispersing of parts in stock. 

Finally, Purchasing Agents have learned that Tinnerman 
service is dependable. Unlimited production and service 
facilities assure the utmost cooperation in getting SPEED 
NUTS on their way to you... on time. Investigation will 
prove that SPEED NUTS should be YOUR first choice, too. 
Write for information today. 


TINNERMAN PRODUCTS, INC., 2041 Fulton Road, Cleveland 13, Ohio 


la Caaodo: Wallace Barnes Co., Lid., Hamilton, Ontario 
in France: Aerocessoires Simmonds, S. A., Paris 
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In England: Simmonds Aerocessories, Lid., London 
In Australia: Simmonds Aerocessories, Pty. Ltd., Melbourne 





21d! d: dll: 


T happens to the best of mechanisms, even 

today. Plans for improvement affect every 
moving part— but the spring. It may have 
worked well enough—it still works. Why 
change it? 


How many items of war equipment can you 
name that are the same as they were three years 
ago— two years ago—even a year ago? In rate 
of fire—or range of service—or speed of oper- 
ation—to some degree, performance has been 


WALLACE 


40 


stepped up. In many cases, this increase has 
been aided and abetted by engineering methods 
applied to the springs and spring materials; 
result, more pep—more power. 


It is important, today, to take advantage of 
every advance in mechanical design. When it 
comes to spring design, let Barnes’ craftsmen 


help you get modern springs with Engineered 
Pep and Power. 


j 


BARNES COMPANY rr reer reU | 
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CUTS TIME, LABOR € 


MATERIALS IN HALF 


IREO , the new " Vinylite" 

for coating cotton, nylon, 

jals . . . which resists oil 

withstands the oxidizing 

* effects of sunlight 

teptionally immune to moisture, abrasion 

jeralure variation. Learn more about FUZON-O 
lor booklet to the Stanley Chemical Company 

acturers of Stanley Lacquers, Enamels, Syn- 

~ thetics and Japans . East Berlin, Conn. 


*Trade Mark Carbide and Carbon Chemicals Corporation 





They Used to Call Him 


."SUICI 
| SAM" 


» » » because that slotted-screw driver used to slip all the time, and 
carve him up — ruining his work, and laying him off for a day or so 
— in spite of the best he could do. And Sam wasn't weak either in 
body or brain! 


.« but he hasn't stabbed himself once...since they 


gave him AMERICAN PHILLIPS SCREWS 


A slotted-screw driver is a dangerous weapon ... . because there's no sure way of 


keeping it in the slot. There are two open ends of this slot through which the driver 
can skid out into trouble ... slashing work-surfaces or human flesh or both. 


But there are no open roads to trouble in the recessed heads of American Phillips 
Screws. The 4-winged Phillips Driver can’t skid... out of this tapered recess, 


no matter what the driving stress. American Phillips Screws and Drivers fit 
together firm and straight, and stay that way until the screw is turned up tight. 
This means safe driving, all the time. 


This firm fit means easier driving. For all the worker does is put the American 

Phillips head onto the bit of his power driver, aim it at the work, and pull 

the trigger. No straining, no wobbling, no driving any way but straight. 

NET RETURN TO YOU: TOTAL TIME SAVINGS AS HIGH AS 504%. 

AMERICAN SCREW COMPANY, PROVIDENCE 1,RHODE ISLAND 
Chicago 11: 589 E. Illinois Street 


Detroit 2: 502 Stephenson Building 


MERICAN 
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GENERAL (9 ELECTRIC 
QNMMOUMCEH 


\ {2-PART TALKING 
SLIDEFIM COURSE 


[ISTRIAL ELECTRONICS 


VISUALIZED for easy understanding, even by non-technical 


people 
PACK AGED for easy instruction, using your own "'home- 


talent^ leaders 


PRACTICAL up-to-the-minute subject matter, technically 


authentic 


Nov, an understanding of electronics as applied in industry can be built 
up, right within your organization, using the ingenious new techniques of 
visual instruction that have proved so successful for wartime training. Every 
sequence of this 12-part course has been put to test on groups of widely 
different education levels. Educators have joined practical plant executives 
in praising its combination of easy understanding and technical accuracy. 

As you follow the instruction manual, the sessions almost "conduct them- 
selves," so that no great experience in organizing or instructing people is 
necessary. Everything essential is furnished except a sound slidefilm projector 
(35 mm, 3314 rpm), screen, and a meeting place. Upon completion of the 
course, your people will have a well-rounded acquaintance with electronic 
devices, tubes, circuits, and applications. 


ALL THESE WILL BENEFIT 


PLANT ELECTRICIANS and maintenance EXECUTIVE MANAGEMENT and pur- 
men will find the course understandable, even if chasing agents will be in a better position to 
their knowledge of electrical theory is limited. consider and approve recommendations involv- 


PLANT AND DESIGNING ENGINEERS  !n9 electronic equipment. 
will find it stimulating in suggesting electronic 
applications to improve products or processes. PRODUCTION MANAGERS and foremen 


will get a clearer concept of the workings of 
SALESMEN selling electronic products will be equipment for which they are responsible. 
better equipped to talk to their customers. 


THESE ARE THE 12 SUBJECTS OF INDIVIDUAL FILMS AND LESSON BOOKS GENERAL ELECTRIC COMPANY 


Apparatus Dept., Section B685-14 
Schenectady 5, N. Y. 
O Enclosed is our order for..........complete IN- 
DUSTRIAL ELECTRONICS courses at $100 each, 
OWhen couid someone in our organization 
examine the complete kit? 


J. Harnessing the Electron 5. Fundamentals of Elec- 9. Electronic Control | 
2. Electronic Tubes as tricity, Part II of A-c Power | 
Rectifiers 6. Electronic Relay Systems JO. Electronic Frequency 
3, Grid Control of Elec- 7. Electronic Rectifier Changing | 

tronic Tubes Equipment 11. Photoelectric Systems 
4. Fundamentals of Elec- 8. Thy-mo-trol (Thyratron 12. Electrcnics, Today | 


tricity, Part | Motor Control) and Tomorrow Name. 
Company... 


Address .... 


GENERAL @ ELECTRIC 


Buy all the BONDS you can— and keep all you buy 
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Torrington Bearing equipped 
Oilgear unit is used on this 
Watson-Stillman Hydraulic 
Press manufactured for 
Lockheed. 


ROTOR OF OILGEAR POWER PUMPS 
TURNS ON TORRINGTON BEARINGS 


Arrows indicate Torrington Radial Roller Bearings on 
rotor assembly of Oilgear Two-way Variable Displace- 
ment Pump. Oilgear pumps are widely used for trans- 
mission of fluid power to hydraulically-operated broach- 
ing machines, presses, diecasting and plastic molding 
machines, and other equipment. Torrington also sup- 
plies pistons and rollers for these units. 


Oilgear fluid power pumps are known throughout 
industry for two outstanding qualities: long service 
life and precision of operation. Thus it is no surprise 
that the very “heart” of the unit—the rotor assembly 
—turns on Torrington Radial Roller Bearings. 

Engineered for long, trouble-free service and ac- 
curacy of performance, Torrington Bearings facili- 
tate the operation of units ranging from power 
pumps and other relatively light machinery to the 
heavy-duty equipment of steel mills, oil fields, and 
movable bridges. 

Designing and building bearings to specific anti- 
friction requirements has long been the year-around 
function of Torrington's Bantam Bearings Division. 
Our engineers will gladly cooperate with yours on 
any bearing problem, routine or unusual. 


THE TORRINGTON COMPANY * BANTAM BEARINGS DIVISION 
SOUTH BEND 21, INDIANA 


TORRINGTON BEARINGS 


STRAIGHT ROLLER TAPERED ROLLER * NEEDLE * BALL 


44 
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PLASTICS and the fountain pen have literally grown up together — 
today they represent a time-proved partnership between good prod- 
uct and good material. Consider what Celanese Plastics, for example, 
contribute to the modern pen. It's a good basic illustration of the 
broad functional and design possibilities of Celanese plastics for all 
kinds of product applications. 


IS COLOR IMPORTANT? Celanese Plastics are unexcelled for limit- 
less colorability . . . light shades, pastels, midnight.darks, clear trans- 
parents, also beautiful configurations and mottles. Color goes clear 
through — combined with surface smoothness that improves with use. 


FABRICATING VERSATILITY? You command a complete choice of 
economical modern methods, including rapid injection and extrusion 
molding; drawing and forming from sheets; machining from rods and 
tubes. Ideal for molding over metal because of proper ratios of expan- 
sion and contraction; especially adaptable for metal inserts. 


STRENGTH AND DURABILITY? Celanese Plastics, be- 
ing cellulosics, are outstanding for toughness. Also, 
have good water resistance, form retention, surface 
hardness and good electrical properties. 


PERSONAL APPEAL? You instinctively like to 
touch things made of Celanese Plastics—they 
feel smooth, inviting — and never too hot 
nor too cold. This is one of the reasons 
Celanese Plastics are used in so many 
personal-contact articles . . . spectacle 
frames, bathroom accessories, han- 
dles, steering wheels, hardware — 
and, of course, pens and pencils. 









IN SHORT, Celanese Plastics are No. 1 materials for crea- 
tive design and sound craftsmanship. When planning for 
lastics, consult the Celanese technical staff, whose up-to- 
ate experience in both civilian and war applications is at 
our service. Celanese Plastics Corporation, a division of 
Zelanese Corporation of America, 180 Madison Avenue, 
lew York 16, New York. *Reg. U. S. Pat. Off. 
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VVB 
WCOIIS.... 4 


PROFIT-MAKER 


FOR 


YOUR NEW PRODUCTS 


^ 


MORE PRODUCTION 


Put the many advantages of ARMCO 
ZiNCGRIP and coils together, and you 
get a double-barreled profit combina- 
tion that is hard to beat. 

ZINCGRIP is the ace contortionist of 
the zinc-coated steel family. Its special 
zinc coating S-T-R-E-T-C-H-E-S with 


the steel in the drawine press — gives 


THE 


H 


Y 


LESS STORAGE 


IK 


your products unbroken rust protec- 
tion. Zinc clings tightly to drawn cor- 
ners and sharp bends as well as to flat 
parts. Besides these advantages for 
your customers, ARMCO ZINCGRIP coils 
lower your fabricating costs. Usually 
a simple coil-handling set-up does the 
job. The sketch illustrates all the 
essential parts of this equipment—coil 
box, feeder rolls or roller leveler. 
shear, and cut-off table. 

Once it is installed these advan- 
tages begin to reduce your costs: 
faster production, lower handling 
costs, fewer stock sizes, less storage 


space. reduced scrap losses and more 


PROpUCI ENGINEERING 


v 


economical fabricating procedures. 

Get the facts on ARMCO ZINCGRIP 
coils before you tool up to manufac- 
ture a severely formed product that 
needs a protective zinc coating. Coils 
are manufactured up to 48 inches 
wide, depending on gage. Write for 


` the booklet: “Useful Facts About 


Armco ZINCGRIP.” Just address The 
American Rolling Mill Company, 
2621 Curtis Street, Middletown, Ohio 


FOR PAINTING, TOO... 


When your formed or drawn zinc-coated products 
need an attractive paint finish, specify ARMCO 
ZINCGRIP with the PAINTGRIP treatment. Thi: 
mill-Bonderized surface treatment takes and pre 
serves paint. It is available on sheets and coils 


Export: The Armco International Corporation 


Special-Purpose Sheet Steels 


AMERICAN ROLLING MILL COMPAN" 
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THERMOPLASTIC 


LIGHTING 
FIXTURE PLASTIC TRIM 


LAMINATED 


TROFFER 
LIGHTING 


THERMOSETTING 


BATHROOM THERMOSTAT 
FIXTURE DOOR HANDLE DOOR CHIMES HOUSING 


To reach a sound conclusion to your problem in plastics consult the skilled 
technicians—engineers and designers—of the General Electric Company. For 
advice on the successful application of plastics materials using all available 
processes of manufacture, write Section I-34, General Electric Company, 
One Plastics Avenue, Pittsfield, Mass., or call the General Electric Plastics 


Divisions’ office nearest you. 


— — — — — — — 


xq 
BAS 


d A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 
EVERYTHING IN 


Buy War Bonds 


é 


242. 
UY 1, GENERAL (9 ELECTRIC 


PD-34 
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TYPE "A" COMMON 


SCREWDRIVER 


ASSEMBLY BIT 
| he 
| of this CLUTCH HEAD Type “A” 


Bit . . . unlike the fabled “‘nine” 
of the feline species . . . is definitely beyond all conjecture. 


Time, and time, and time again, this tool is fully restored to its original efficiency by 
a simple 60-second application of the end surface to a grinding wheel. 


Each repeated grinding sends it back to the assembly line with a new lease on life... to 


MULTIPLY BY THOUSANDS the number of screws driven per bit. 


Here is tool economy that CLUTCH HEAD alone can deliver ...economy that is unmatched 
with any other screw on the market. 


Here is freedom from the expense, bother, and delay involved in ‘“‘back-to-the-factory”’ 
shipments for reconditioning. 


And here, too, is a tool so rugged!y engineered that it stands up through a longer ‘“‘spell’’ 
of continuous driving, free from change-off interruption. 


But standardization of your assemblies on CLUTCH HEAD Screws gives you other ad- 
vantages for faster, smoother, safer, lower cost production:— 
The safety of automatic Center Pivot entry for straight non-slip driving. 


All-square contact for effortless driving with freedom from end pressure to combat 
ride-out as set up by tapered driving. 


CLUTCH HEAD’s positive Lock-On for easy one-handed reaching. 


Simplified field service because CLUTCH HEAD is the only modern screw designed 
for operation with the ordinary screwdriver. 


You are invited to make : a package assortment of 
your own test of these and CLUTCH HEAD Screws, 
other exclusive advantages sample Type “A” Bit; and 
by asking us to mail you fully Illustrated Brochure. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 3 CLEVELAND 2 NEW YORK 7 
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SWIFTLY, ACCURATELY, WITH 
THIS NEW ELECTRONIC TIMER 


Aluminum and copper welding gain new 
accuracy with this Westinghouse electronic SP-18 
Lj-cycle welder control. Heat control is precise 
and swift over a stepless range of 4 to 400% of 
normal heat available with full cycle timers. 
This unit is admirably suited to the resistance 
welding of radio tube parts and sockets, pig-tailed 
resistors to terminal lugs, watch and instrument 
parts, electrical relay contact tips, toys and 
similar small parts. 

Welding current starts at exactly the same 
point on the voltage wave on every operation. 
Damaging transients are eliminated. Rejects 
are reduced. Welds are exact duplicates. The 
calibrated heat-adjustment dial is quickly set for 
operation and no time is lost setting controls 
for welding precision parts. 

Available for either wall or bench-mounting, 
the one-shot operations of the Westinghouse 
SP-18 require no sequence timer. You can learn 
More about this improved -electronic welder 
control from your nearest Westinghouse office. 
Or write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pa. J-21319 


) * - 
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The improved, simplified 
Westinghouse SP-18 welder 
control measures only 144” 
x 20" x 1214". Note complete 
accessibility of interior of the 
unit by simply unlocking 
hinged panel. The control 
Thyratron is shown on the 
front of the swinging panel 
while the air-cooled Ignitron 
is mounted directly behind it. 





Seu 


DE i ai aie duo 


Alcoa Die Casting Engineers like to get in on a job in the design stage. They 
have the facts and can often suggest ways to reduce weight, simplify the dies, 
save money . . . and assure maximum performance of the finished casting. 

Think of aluminum as the metal best suited to give you light weight, high 
strength, corrosion-resistant castings, with permanence of dimensions and 
shape. Think of the die-casting process as one which makes possible large 
quantity production of parts to close tolerances, with thin sections, smooth 
surfaces, and minimum finishing costs, Think of Alcoa as headquarters for 
these aluminum die castings. 

For die casting information, write to ALUMINUM COMPANY OF AMERICA, 
2193 Gulf Building, Pittsburgh 19, Pennsylvania. 
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| synthetic Rubber Washer 
| SEALS AROMATIC FUELS 


with light spring pressure 


HE manufacturer of a push-type drain cock assem- 
bly for fuel systems was faced with a twofold seal- 

ing problem. He needed a washer that would (1) with- : . . 
stand aromatic fuel and at the same time (2) provide Engineering Service 
a tight, lasting seal under light spring pressure. On Your Gasket Problems 

He solved both problems with one of Armstrong's 
scientifically formulated synthetic rubber compounds. 
This material is highly resistant to aromatic fuels, oils, 
and most solvents. Its operating temperature range is 
minus 50? F. to plus 250? F. It has a very low set. Armstrong Gasket Engineer. He will give 
And it can be assembled over a flange (see above dia- you unbiased technical advice, backed 
gram) into a recess, thanks to its excellent elasticity. by Armstrong's 33 years of experience 

The answer to your particular sealing problem prob- 
ably can be found in one of Armstrong’s specialized 
sealing materials. Besides synthetic rubber compounds, 
these materials include cork compositions, cork-and- , Conveniently near you. Coll, write, or wire 
synthetic-rubber compositions, fiber sheet packings, today. No obligation, of course. 
and rag felt papers. This complete line assures you of 
unbiased recommendations when you call in your 
Armstrong Gasket Engineer. 


No matter how difficult your sealing 


problem is, it will pay you to consult an 


solving problems like the one described 


at the left. An Armstrong office is located 


ARMSTRONG’S 
GASKETS - SEALS - PACKINGS 


(A) SEND FOR FREE BOOKLET 


— For descriptions of Armstrong's Sealing 
Materials, see Sweet's File for Product 
Designers. Or write us for your copy of 
the free booklet, “Gaskets, Packings, and 
Fiber Sheet Packings * Rag Felt Papers * Natural Cork Seals.” Address Armstrong Cork Com- 

pany, Gaskets and Packings Department, 

7110 Arch Street, Lancaster Penna. 


Cork Compositions kd Cork-and-Synthetic-Rubber Compositions 


Synthetic Rubber Compounds © Cork-and-Rubber Compositions 
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UICK visual indication is a sales advantage for 
hundreds of products. And G-E Neon Glow 


e 
Design ldea Lamps have outstanding qualities as indicators. 


Use them on home appliances, wiring devices and 
industrial electrical equipment! i 


to help you sell CHECK THESE UNIQUE FEATURES OF G-E NEON GLOW LAMPS 


1. Distinctive orange red 5. High resistance to vibra- 
your POSTWAR glow, needs no cover glass. tion and shock. 


2. Dependable long life- 6 Usable on AC or DC cir- 
rated at 3000 hours. cuits. 


PRODUCT 3. Very low current con- Work on regular 105-125 


1 volt circuits without the 
sumption. use of step-down trans- 


4. Variety of sizes and watt- formers. 
ages. Practically no heat. 


ape 
- 


— 
Tam d.d aN wa 


HOME APPLIANCES... Build more useful- WIRING DEVICES... No fumbling in the INDUSTRIAL EQUIPMENT...G-E Glow 
ness into your appliances. G-E Glow Lamp dark to find the light switch if it hasa Lamp in voltage tester can be used to in- 
gives instant visual indication that range G-E Glow Lamp. When lights are off,the dicate polarity, frequency, DC or AC, as 
units are on. Other applications: waffle glow lamp is a highly visible indicator as well as voltage. Other uses: exit indicators, 
irons, electric irons, roasters, heating pads. to location of the light switch. fire alarm stations, panelboards. 


b DE 
c 


THESE ARE TYPICAL EXAMPLES of indicator light assemblies 8 

made by several manufacturers to house G-E Neon Glow Lamps. 

For names of these manufacturers, write to the address below. FREE! New folder describes typical uses 
for G-E Neon Glow Lamps and gives 
lamp data. Write address below. 


GENERAL ELECTRIC 


1 Newark Street, Hoboken, N. J. 
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E pencil-TEX E" 
YOUR Ps 8 5 


QUALITY 


E 
PERMANENC ' 


{ 
T 


Pencil drawings on Penciltex provide all 
of the permanence of the best tracing 
cloth — all of the permanence plus the 
additional protection of a moisture re- 
sistant surface. 


| 
; 
s 


The quality of a Penciltex drawing is 
best demonstrated by the sharpness and 
clarity of the prints. Only Penciltex 
drawings have the contrast so vital for 
easy-to-read prints. 


Let Penciltex guard your P's & Q's— 
the permanence and quality of your en- 
gineering drawings. 


The Frederick Post Company 


3650 AVONDALE AVE. * CHICAGO 18, ILLINOIS 
DETROIT * HOUSTON * CHICAGO * LOS ANGELES * MILWAUKEE 


INSTRUMENTS - EQUIPMENT - BLUE PRINT PAPERS - KINDRED SENSITIZED PRODUCTS * 


NATION WIDE NETWORK OF POST DEALERS 


Jack. 2121 Dayton Adams 9174 Kansos City Victr. 7881 Omaha Atlantic 7890 Seattle .... — Main 4022 
3.8183 Denver Ch. 3677 Knoxville 3.4944 Philadelphia Lom. 7044 Syracuse . unes ERN 
liberty 4690 Detroit — Ran. 8483 los Angeles Tri. 8164 Pittsburgh Atl. 3350 
Cleve. 0370 Ft. Wayne — Ant’y 4142 Memphis 8-6796 Portland ....Atwater 8681 
Key. 7000 Fort Worth 3-3244 Milwaukee Marq. 7246 St. Louis ..... Chestnut 0688 Tulse ae 3.0168 
Main 6644 Houston Preston 3101 New Orleans Ray. 0331 Salt Lake City 
Che. 7347 Indianapolis Mkt. 4466 — New York Wis. 7-7678 .....Salt Lake City 4-7823 Washington --Natl. 4063 
Main 3420 Jacksonville 5.2166 Oklahoma City 3-6306 San Francisco ....Dou. 5975 WUC  — ——— 9d db 


Tampa — M-8377 
Tofedo.....................Adams 7224 


NON Ae F&F & > 
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X AAND 


sa 


gnition System 


^ 


off the Air. .... 


VER hear somebody’s electric shaver 
over your radio ? That's the kind of 
noise, many times multiplied, a pilot 
would hear in his radio earphones if the 
ignition wiring on his plane were not 
properly shielded. 

So, to prevent an ignition system from 
becoming a broadcaster . . . interfering 
with clear radio reception, the complete 
ignition harness is enclosed in a sheath 
of braided copper alloy conduit. 

The braided shielding must withstand 
a wide range of temperature changes, 
from sub-zero to intense heat . . . the 
severe vibration of high-powered avia- 
tion engines . . . the terrific beating of 
tremendous wind pressures. Then, too, 
BUY AND KEEP WAR BONDS the higher the altitude the more diffi- 

cult it becomes to prevent the leakage 
AND STAMPS of electrical current. And to further 
complicate the problem, radio equip- 


NATIONAL- 
STANDARD j 


— — 
\F> +y 
2 AN 
A i ch : 


ment is being constantly improved for 
greater sensitivity. 

Braiding copper alloy wire for this 
important shielding function must be 
a precision job of fabrication to meet 
the exceedingly high specifications for 
Army and Navy planes. 

Here at National-Standard we have 
developed methods of producing a uni- 
form high quality of wire braided flex- 
ible conduit to successfully meet the 
extreme service requirements of some 
of America's fastest flying planes. 

Today we have machinery available 
to braid steel, brass, copper, stainless 
steel, and monel metal in tubular lengths 
from 4,4" to16’ in diameter. Let National- 
Standard’s unique manufacturing facili- 
ties and 38 years’ experience help you 
with your wire and wire fabricating 
problems. 


| ASICS. a eee aa uS T 


— — 


Divisions of National-Standard Company 


THE ATHENIA STEEL CO. WORCESTER WIRE WORKS 


Clifton, N. J. Worcester, Mass. 
COLD ROLLED, HIGH-CARBON e 


SPRING STEEL ROUND STEEL WIRE, SMALL SIZES 


NATIONAL-STANDARD CO. 
Niles, Mich. 
TIRE WIRE, FABRICATED 
BRAIOS AND TAPE 


WAGNER LITHO MACHINERY CO 


Hoboken, N. J. 
LITHOGRAPHING AND SPECIAL 
MACHINERY 


focum. d 
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GRATON & KNIGHT ENGINEERS PRESENT 


PACKINGS POINTERS 


of each oF 


including addi- 
em available, 


ent, 
tional in ackings Depart ne 
free. Write to z , Graton & Knigh 


nklin $5. 
= n worcester a, e 
Com , 


Handy: file-size folders 
ticle in the series, 
formation, 


Follower Plate for Cup Packings 


Fig. 1 


Dimensions 


The depth (D) of the Follower Plate (F) 
should be great enough to fill the space 
between the bottom of the Cup Packing 
(P) and ‘the inside bevel of its lip (L). 
A shallower plate would not give full 
support to the wall of the packing and 
also might become distorted, permitting 
the packing to collapse. 

The diameter (E) of the Follower 
Plate should be such that the clearance 
at G between the Follower Plate and the 
inside wall of the Cup Packing will be 
approximately 25% of the thickness (T) 
of the leather. This clearance is necessary 
for three reasons: 

(1) It allows positive action of the 
pressure medium against the inside wall 
of the cup. 

(2) It is sufficient to prevent binding 
in case the leather swells. 


SPARTAN LEATHER PACKINGS 


Graton & Knight’s SPARTAN has 
highest resistance to abrasion and heat 
(withstands boil test), is unaffected by 
common pressure mediums, and will 
not dry out hard and brittle. It also 


has exceptional tear and tensile 


(3) It is close enough to prevent col- 
lapse of the cup wall when sudden pres- 
sure differentials occur. 

It is not necessary to chamfer or put a 
large radius on the Follower Plate at the 
corners (K). The sharp edge should be 
broken only enough to avoid cutting the 
packing when tightening the Follower 
Plate in place. 


FASTENING THE CUP 


Usually the seal between the bottom of 
the Cup Packing and the piston head is a 
compression ‘seal created by bolting or 
otherwise fastening the cup between the 
Follower Plate (F) and Backing Plate (C). 

An adequate locking device is necessary 
in order to prevent any loosening of the 
Follower Plate which would permit the 


strength. When your design reaches the 
“packings point’’— or when packings 
trouble occurs — call on G&K en- 
gineers. 


oO © 
Vees H Flanges O Us 


packing to become distorted. Moreover, 
a loose nut or any other device becoming 
unfastened might work free in the cylinder 
and cause damage to the equipment. 

Fig. 1 shows a piston head secured with 
a nut and lock washer (M). 

Care must be taken in tightening the 
Follower Plate to avoid excessive tighten- 
ing which would cause the leather to flow 
outward, creating undue pressure at the 
heel, as in Fig. 2. 

Regardless of the method of attaching 
the Follower Plate, the lips of the Cup 
Packing must never be permitted to hit 
bottom at the extreme end of the stroke. 

In many small hand-actuated cylin- 
ders — such as tire pumps — some sort 
of stop must be employed. In Fig. 1, 
the stop is an integrally-cast block in the 
cylinder head at N. 

In most power-actuated machines, good 
design will indicate a point at which the 
piston must be stopped without any 
actual bottoming. 

If the Follower Plate and fastening 
devices do not protrude beyond the lip 
of the Cup Packing, care must be taken 
that the lip does not bottom and is at all 
times in contact only with the smooth; 
finished section of the cylinder wall. 


Cups Specials 


See Graton & Knight Insert in SWEET's File for Product Designers 


artan Engineered Packings 


Leather and synthetic rubber packings manufactured and engineered 
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How UP-TO-DATE 


are you on 


ALUMINUM? 


VE a (UC 
f, n 
VHTHMH 


Like to save time, cut costs... make a 
good product better, faster? Reynolds 
engineers will gladly work with your 
engineers. Offices in principal cities. 
Phone nearest office or write Reynolds 
Metals Company, Aluminum Division, 
2500 South Third Street, Louisville 1, 
Kentucky. Informative bulletins and 
catalogs below, as well as many others, 


are available upon request. 


PRODUCTION AND DE- 
SIGN ... Write for Cata- 


PUBING ... Like to know WIRE, ROD AND BAR... SHAPES... The use of SHEET AND STRIP... 


more about Reynolds Alu- 
minum Tubing? Bulletin 
17-B gives the answers... 
specifications, ordering 
data, tolerances, chemical 
composition, etc. 


Practically every type of 
manufacturer has uses for 
aluminum in these three 
forms. For latest informa- 
tion, specifications, data, 
etc., send for Bulletin31-A. 


properly designed extruded 
aluminum shapes can save 
hundreds of thousands of 
dollars annually for many 
industries. Write for fact- 
full Bulletin 35-A. 


Aluminum sheet will play 
a big part in solving many 
of tomorrow's manufac- 
turing problems. Write for 
Bulletin 22-A. Specifica- 
tions, ordering data, etc. 
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log 100-A. Tells all about 
**Reynolds Aluminum. . . 
Its important Role in To- 
morrow's Products.’’ 16 
pp. Yours for the asking. 














Precision-Processed 
Tubing to Reduce 
Postwar Production Costs 





... many other important advantages 


WHAT A LOT OF HEADACHES go out the window the moment 
you specify Reynolds Aluminum Tubing! 


Extruded—and therefore seamless—it lives up to every perform- 
ance test. In addition, since it is precision-processed to close toler- 
ances, it comes to you exact in every dimension—length, weight, 
inside and outside diameters. 


And finally, each shipment is carefully labeled, wrapped, packed 
in boxes . . . ready to go into production without further checking. 


If you're a manufacturer of outdoor furniture, for example, you'll 
be able to take full advantage of Reynolds facilities; you'll order 
fully-fabricated tubing sections . . . save time, manpower, floor space, 
tools . . . cut down your metal inventories. 


And those same overall benefits will be available for manufacturers 
large and small, in virtually every industry! 


Whatever you make (actually, there seems almost no limit), you'll 
find Reynolds Aluminum Tubing in the proper length, size, temper, 
and alloy to help increase production, reduce costs! 


Consider Aluminum . . . Consider the added efficiency and 
economy of the new high-strength Reynolds Aluminum alloys. Consider 
light weight, corrosion-resistance . . . resistance to shock . . . thermal and 
electrical conductivity . . . non-sparking qualities . . . chemical stability, 
non-toxicity, color and taste protection. Consider also ease of fabrication 
and assembly as well as present-day lower cost trends. And, finally, con- 
sider Reynolds nation-wide production and service facilities. Reynolds 
Metals Company, Aluminum Division.2524 South Third Street, Louisville 
|, Kentucky. CONSIDER ALUMINUM... Consult Reynolds 


REYNOLDS 





4 REASONS WHY YOU SHOULD 
CONS/DER ALUMINUM 








CORROSION-RESISTANCE 


Aluminum is resistant to attack by a wide 
variety of corrosive media harmful to other 
metals. With outdoor furniture this means 
resistance to sun, rain, snow; in industry it 
includes smoke, fumes, oils, many chemicals. 






















THERMAL-CONDUCTIVITY 


Aluminum stands high in heat transfer ability. 
An important factor in designing process- 
ing apparatus as above. Also refrigerators; 
jacketed kettles for canneries, home appli- 
ances. In addition, it is inherently ductile, 
therefore naturally easy to form. 








































NON-INJURIOUS TO FOODS 


Manufacturers of equipment for processing 
foods, beverages, drugs, cosmetics find alu- 
minum especially valuable. Non-contaminat- 
ing, it does not impair product flavor, purity 
or color. It remains non-toxic. 





























| 
| 
| 
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PRICE TREND DOWN 


Due to increased production, price of alumi- 
num is today lower than ever . . . a promise for 
the future, when it will again be available to 
improve production and processing methods. 








ALUMINUM 
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PUT A RELIANCE RING IN A MILLED GROOVE aad 


DON'T TURN 


A SHOULDER ON A 
SHAFT . . . when a 


Reliance Snap Ring 
will do a better 


job all down the 


production line! 
The gray shaded shaft 
I E : represents necessary diameter if it 
ts always the simple were to be milled the old-fashioned way. 
idea that makes the big 
engineering advances! 
What could be more obvious than this 
method of adding a little metal instead of 
subtracting a lot? Of course, there are 
technicalities. But Reliance has foreseen 
the physical properties, precision stand- 
ards, and assembly problems that snap 
and retainer rings must meet. NOW Re- 
liance offers a range of standard and 
specially designed rings for counter bore, 
shaft, and bearing applications. Reliance 
fabrication methods keep costs on custom 
production LOW. 


ENGINEERING DATA FOLDER 


itemizes details for solution of your specific problem. 
Write for Reliance Ring Folder No. 43 . . . today! 


Eaton Spring Reliance Spring 
tites — the all- = Lock Washers 
in-one units — di automatically 
cut production keep bolts, 
costs by in- Screws, nuts tight and under 
creasing pro constant tension, compensat- 
duction effici- ing for inevitable wear and 
ency. Write for developed looseness. Write 
folder #101. for folder 22142. 


EATON 


EATON MANUFACTURING COMPANY OFFICES AND PLANTS MASSILLON, OHIO 


— 


« 422] /P90202 /P0 20 If IMh Vip wor 
WE KEG LLEE WA UA US 


Sales Offices: New York * Cleveland * Detroit * Chicago * St. Louis * San Francisco * Montrec! 
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robably no other field uses more plastics 
ban electrical manufacturing. The myriad 
f electrical products on the market today 
all for thousands of versatile-propertied plas 
ic parts. The majority of these parts are 
nolded from phenolic compounds because the 


henolics are the most versatile of all plastics 


Since its inception the plastics industry 
has been prone to stress volume when 
it comes to molded plastics applica- 
tions. At times, applications where 
plastics fit the job better than any 
ther material have been passed up 
because the number of parts required 
was so limited. However, there are 
many instances where the inherent 
physical properties of plastics so far 
outweigh higher costs due to small 
volume that the end result warrants 
the use of these materials. Such was 
the case with Budd Induction Heating, 
Inc., who use the heavy molded Durez 
parts illustrated in their induction 
heating machines, and who found that 
the molding of plastics was more prac- 


tical 


and economical than machining. 


Electrical Resistance Required 


Induction heating machines employ 
high-power, high-frequency currents 
and naturally require a plastic material 
with excellent electrical properties for 
many of their vital parts. In addition, 
they require a material of high impact 
strength. In short—and like so many 
instances in electrical manufacturing 

they require a material that is ver- 
satile. Therefore, the choice of a Durez 
phenolic compound for this purpose 
was a most logical one. 


Molding Ingenuity 


As molders of the large, heavy plastic 
terminal assembly illustrated, Michigan 
Molded Plastics, Inc., in collaboration 
with engineers of Budd Induction Heat- 
ing, Inc., accomplished a feat which 
typifies the ingenuity of America’s 
custom molders. They took a versatile, 
high-impact Durez phenolic molding 
compound with unusually excellent 
electrical properties and molded a 3- 
piece terminal assembly for an induc- 










PLASTICS THAT FIT THE JOB 
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tion heating machine which not only 
replaced an original assembly consist- 
ing of five pieces but did it with tre- 
mendous savings in time and costly 
machining. 


Versatile Phenolics 


Too much can’t be said about the 
versatility of phenolic plastics. Such 
properties as dielectric strength, di- 
versity of finishes, excellent mold- 
ability, impact strength and highest 
dimensional stability at temperature 
extremes, as well as resistance to 
moisture, heat, mild acids and alkalies, 
are inherent characteristics in all of 
the more than 300 Durez phenolic 
molding compounds. 


Perhaps you are looking for the plastic 
that fits your job. If so, you should 
make Durez your starting point. The 
services of experienced Durez tech- 
nicians are available at all times for 
your benefit. Durez Plastics & Chem- 
icals, Inc., 3010 Walck Road, North 
Tonawanda, New York. 


PHENOLIC 
RESINS 










3 A d * 


COLD-DRAWN OR HOT-ROLLED 
ROUNDS * SQUARES * HEXAGONS 





MACHINING TECHNIQUES for both “IR” and “KR” Monel 
are clearly and fully described in Machining Bulletin 
T-12. Write for your copy. Handy, too, is the reprint, 
"THE WORKING OF HIGH-NICKEL ALLOYS 


76e«c FREE-MACHINING MONELS 


meet your need for strong, 
tough, rust-proof screw stock 





"R" MONEL 


... for parts not to be hardened by heat treatment 


“R” Monel was developed several years ago as a 
“special” Monel to be used in making parts on 


=) high-speed automatic screw machines. Aside from 


its easy machinability, “R” Monel has practically 

the same composition, mechanical properties and 

corrosion resistance as regular Monel. Can be 
readily fabricated by cold forming. Strength 
equals that of the best steel screw stock. 


“KR” 


LE for Parts f 


MONE, 


9 be hardened 


EL 


REMEMBER “R” MONEL AND “KR” MONEL 
—THEIR FREE-MACHINING QUALITIES 
CAN SAVE YOU TIME AND MONEY 


EL COMPANY 
67 Wall Street, New York 5, N. Y. — 


Gentlemen: Please send m 


a copy of Machining Bulletin T-12 
a copy of “The Working of High-Nickel Alloys” 


Name 
Duties 
Company 


Address 
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. . . or anywhere in between 


- a * ^ - E ars d d f — 
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TEMPERATURE RESPONSE IS 
QUICKER BECAUSE HEAT 
PATH IS SHORTER IN THE 


UNI-THERM 


«+ THE CLOSE-CONTROL THERMOSTAT 


THEORETICALLY PERFECT THER 





MOUNTING METHODS FOR UNI-THERM 
Uni-Therm’s close approach toward perfect thermostat : TNORMOSYAY 
performance, as shown on the accompanying chart, is made 
possible by close metallic contact with the heated surface, 
thus shortening the heat path from heater surface to the 
actuating Bi-metal. Result—smaller differential between operat- 
ing and thermostat temperatures . . . and more uniform tem- spoT WED 
perature from no load to full load. 
With this operating advantage, the Uni-Therm combines 
small size and simple, compact mounting. Typical mounting 
arrangements are: Shoulder stud for curved surfaces and 
straight stud for flat surfaces, or machine screws when heated 
areas can be drilled and tapped. 
Typical Uni-Therm applications are: Ironing machine, dry 
and steam-type flatirons, and platens... wherever the thermo- 
stat must make a quick response to load changes. 
For more information on the complete line of Westinghouse 
thermostats—on any heat control problem—call your nearest 
Westinghouse office, or write for B-3344 to Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


j-10288 


Westi ghouse uo ZW 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE » 


CT ud 
—VI 


S 


EATING UNITS AND CONTROLS 
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SOMETHING SPECIAL in SMALL ORDER SERVICE 


You may need only experimental development of a spring—or emergency 
replacements—or a small production lot. But you need fast service. 
Gibson's Small Order Department, made more flexible and fast- 

acting, now gives you better-than-ever service—with the 

same high standards of quality prevailing. It's a ser- 

vice cf convenience—use it with confidence. 


The William D. Gibson Company 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Ave., Chicago 14, Illinois 


GIBSON-SPRINGS 
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Non-sparking Alcoa Aluminum armored 
hose can be safely dropped or dragged on 
steel boat decks or docks. No sparks, no 
“booms” where highly volatile gasolines 
and naphthas are being pumped. 

Light weight, flexibility, durability, re- 
sistance to corrosion, and ability to with- 
stand hydrostatic pressures . . . these 
are the other requirements of fueling 


hoses readily met by Alcoa Aluminum 
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Do all these properties of Alcoa Alumi- 


armoring. 


num wire and rod, plus being non-mag- 
netic and having high electrical conduc- 
tivity, suggest an application in your 
products? Alcoa engineers will gladly give 
you the benefit of their experience in deter- 
mining the facts. Write ALUMINUM COMPANY 
or America, 2193 Gulf Building, Pitts- 


burgh 19, Pennsylvania. 





Magnetic fields are pretty in- 


definite quantities where there 


A1naviwaid 


are changes in ambient temper- 

ature. When product opera- 
TEMPERATURE 

tion or performance calls for a 
constant magnetic field in spite of temperature varia- 
tions, you can do the job with Carpenter Temperature 
Compensator "30". It is an alloy whose permeability 


decreases with an increase in temperature. 


Herc is how it works on 
permanent magnets. At low 
temperatures, when the mag- 
net is strong, a shunt of 
l'emperature Compensator "30" placed across the poles, 
will bypass part of the flux. When the field of the 
magnet weakens with a rise in tempera- 
ture, the permeability of the shunt de- 
creases, less flux is bypassed and the mag- 


netic field thus stays substantially constant. 


The watthour meter and the automotive speedometer 
both employ permanent magnet compensation to main- 


tain accuracy regardless of temperature. 


Electromagnets, too, need Carpenter Temperature 
Compensator "30" to be independent of temperature 
change. The temperature of the magnet winding fluctu- 
ates, due principally to changes in ambient temperature. 
Since rising temperature results in higher copper resist- 
ance, the current through the 
winding weakens with increasing 
temperature. As field strength de- 
pends upon current, the field also 
weakens. By proper application 
of a shunt of Carpenter Temper- 
ature Compensator "30", usually attached to the core, 
this weakening of the field can be overcome. An 


example is the voltage regulator. 


If you have a problem which involves keeping a mag- 
netic field constant in spite of temperature change, our 
metallurgical department will be glad to consult with 
you. For further information write for engineering 


bulletin. 


The Carpenter Steel Company, 117 W. Bern Street, Reading, Pa. 
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CLIFFORD HYDRON 
BELLOWS AND 
BELLOWS ASSEMBLIES 


Life expectancy and spring rate of bel- 
lows depend upon the strength and 
uniformity of their walls. 

Only hydraulically-formed bellows - 
have walls of pretested strength and 
absolute uniformity. 

First to produce hydraulically-formed 
bellows for industry, Clifford has main- 
tained leadership by developing unique 
metal-working procedures and by de- 
signing bellows to meet the most ex- 
acting specifications. 

Clifford specializes in designing and 
producing bellows and filled bellows 
assemblies for industry. Save time, 
trouble and money by submitting 
sketches and data before designs are 
too far advanced. Clifford Manufactur- 
ing Company, 564 E. First St., Boston 
27, Massachusetts. 


First with the Facts on Hydraulically-Formed 


Bellows . 


AIRCRAFT 
BELLOWS 
ASSEMBLY 


STEAM TRAP 
BELLOWS 
ASSEMBLY 


BELLOWS 
SEAL 
ASSEMBLY 


INSTRUMENT 
SELLOWS 


1945 


OCTOBER, 


Lj] a 
3 


...HYDRON 


ALL ALUMINUM 
OOLANT RADIATOR 





Oa 


Here’s where you 
can use General Plate 
Laminated Metals 


PROFITABLY 


Overlay, precious metals, 
one side or both sides, 
any thickness. 


From peanut hearing-aid tubes to huge chemical 
stills... anywhere that out-of-the-ordinary perform- 
ance and dependability is a must... General Plate 
Laminated Metals not only meet the operating and 
mechanical requirements, but cut costs, too. 


For instance, in electrical equipment permanently 
bonded silver to base metal gives solid silver per- 
formance at a fraction of solid precious metal cost. 
In chemical apparatus, combinations of silver or other 
precious metals to base metals provide effective and 
economical protection against corrosion. The pre- 
cious metal gives the protection...the base metal 
keeps costs down, adds to workability and rigidity. 


Base metal, steel, copper, 
nickel, etc. 


While in other applications such as radio, electronics 
and instruments base to precious metal or base to base 
metal combinations provide exceptional performance, 
long life and economy. 


Investigate General Plate Laminated metals, today. 
They give you such advantages as performance, ease of 
fabrication, ease of soldering, electrical conductivity, 
and mechanical and structural properties not found in 
single solid metals. They are available in sheet, wire 
and tube form... inlaid or wholly covered. New 
metal combinations, developed since the war, are also 
now available. For engineering assistance or informa- 
tion on General Plate Laminated metals, write: 


General Plate Division 


of Metals & Controls Corporation 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, lll.; 2635 Page 
Drive, Altadena, California; Grant Bidg., Pittsburgh, Pa 


ATTLEBORO, MASSACHUSETTS 
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THYRATRON WL-678 
Grid Controlled Mercury Vapor Rectifier 


ceneral Characteristics 


Filament Voltage 

Filament Current 

Filament Heating Time (Minimum) 
Typical Control Bias at Rated Voltage 
Maximum Ratings 

Anode Voltage, Peak Forward. 

Anode Voltage, Peak Inverse 

Anode Current, Average. 

Anode Current, Peak. . 


Temperature Range, Condensed Mercury 


IIS NEW 


Pro 
















5.0 Volts 


7.0 Amperes 


l Minute 
75 Volts 


15000 

15000 

1.6 Amperes 
6 Amperes 
25 to 50° C 


provides split-cycle control of high power 


for R. F. heating units, and radio transmitters 


The WL-678 combines the high voltage characteristics of a Kenotron, the efficiency of a 
Phanotron, and the controlability of a Thyratron. This latest feat of Westinghouse engineer- 
ing offers the electronic equipment designer the following outstanding advantages: 

Smooth and instantaneous power control from 0% to 100% load . . . 

Simplified automatic load control . . . 

ligh speed automatic overload protection . . . 

Low space and weight requirements . . . 


Low control power requirements . . . 


For more detailed information write to your nearest Westinghouse office or to Westing- 
house Electric and Manu 


facturing Company, Lam» 


Division, Bloomfield. N. J. 


. * . 
Westinghouse Electronic E 
Tube distributors are lo- ( S 1 | } ou S 
cated in principal cities. 

PLANTS IN 25 CITIES OFFICES EVERYWHERE 


Eltoni laes at Woe 
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CANNS AND SPROCKETS FOR POWER TRANSMISSION AND /HE 
KOMRAICS OF MOVEMENT FOR MACHINERY AND EQU/PMENT OF 
AMERICAN INDUSTRY - AGRICULTURAL - AIR CONDITIONING - ALUMINUM 
BSSEMBIN = AUTOMOTIVE - AVIATION - BAKING - BOTTLING - BRICK 
BOLDIAG = BUSINESS MACHINES - CANNING - CEMENT -~ CERAMICS - CHEMI 
TW. - COWL - CONCRETE - DAIRY - DIESEL - DRILLING - DRUG - ELECTRICAL 
PSS MEUS eae RAY A ETOT 


MOSS ELA: 
—Bs8 


There is a a right Link-Belt Chain for every — use. The — of LINK- s 
engineers is available to you. LINK-BELT COMPANY. chicago 9, Indianapolis 6, Philadelphia 40, Atlas. 
Dallas 1, Minneapolis 5, San Francisco 24, Toronto 8. Offices, factory branch stores and distributors in principa! cities. 
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HOUSING PROBLEMS? 
Fete gout, tton, 


HOUSING PROBLEMS are not the ex- 
clusive concern of architects and 
building contractors. Manufacturers 
and designers, too, are considering 
improved housings for the new prod- 
ucts that are coming off the drawing 
boards...and are summing up now 
the many merchandising and manu- 
facturing benefits they can gain by 
molding their cabinets, casings, and 
housings from sturdy, impact-resist- 
ant BAKELITE plastics. 

Housings molded from BAKELITE 
plastics are dimensionally stable and 
resistant to wear and abrasion. Fin- 
ish and color are self-contained. 
They provide excellent electrical and 
heat insulation, and the required 
structural strength to support in- 
terior mechanisms. And, previous 
limitations in designing plastic cab- 
inets have been removed with the 
advent of the new heatronic molding 


technique — developed by Bakelite 
Corporation — that permits greater 
wall thicknesses, faster molding cy- 
cles, and easier molding of large 
parts on an economical basis. As a 
result, the scope of compression and 
transfer molding of BAKELITE plas- 
tics has been greatly broadened. 
Redesigning with BAKELITE mold- 
ing plastics can be an effective an- 
swer to postwar competition. Write 
Department 8 for booklet G-8, “A 
Simplified Guide to BAKELITE and 
VINYLITE Plastics.” Also write for 
pamphlet describing heatronic mold- 
ing. Em 
TRADE MARE 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 
Ma 
30 E. 42ND ST., NEw YORK 17, N.Y. 


The words “BAKELITE” and “VINYLITE” are registered trade-marks 


T 
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from tumblers to 
TRANSMITTING TUBES 


The tumbler and transmitting tube shown here are 
representative of the wide range of glass products Corn- 
ing produces in whole or in part —from the very simple 
to the ultra-complex. More than thirty-five thousand 
different glass items are made every year in Corning’s 
plants in quantities ranging from a single piece to 
literally billions of pieces—such as light bulbs. 

Simple Glass products such as this tumbler are made 
by automatic, high-speed machines which turn out 
high quality glassware in quantity at low cost. 

The transmitting tube, on the other hand, requires 
many exacting hand operations. Actually there are ten 
different glass parts in this one tube. Each part must 
possess the properties important in carrying out its 
particular function. The glass parts must be designed to 
provide mechanical and thermal strength as well as to 
meet precise dimensional specifications. 

Between these extremes of simplicity and complexity, 


countless products-—made wholly or in part of glass 


have been made possible by Corning's ability to adapt 


the valuable properties of this versatile material to 
specific applications. 

In developing new products as well as in redesigning, 
you can be sure of finding at Corning the glass knowledge 

the "know-how" in design and production—to meet 
your requirements in glass. Your inquiry will receive 
prompt attention. Write today to the Industrial Sales 
Department, PE-10. 


CORNING GLASS WORKS 


CORNING, NEW YORK 


INDUSTRIAL SALES DEPT., PE-10 
Corning Glass Works, Corning, New York 
Please send me a copy of your Bulletin 842 
"Industrial Glass by Corning." 


Name Title 
Firm 

Street 

City and State 
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The coil being brazed has just been rotated from two other 


itic 


ns W 


} 


here gas flames preheated the joints. The flame at the 


qu UNES ry 
ng position maintains the heat and flows the -inch Phos- 


pper rod. The ten-position rotating fixture produces 1600 braz- 


operations of two joints each, or 800 coil assemblies per shift. 


( 


I 


ENGINEERING 


OCTOBER. 


1945 


Two brazing operations are required for 
each gas-type circulating water heater, join- 
ing the inner and outer coils to the two 
pipe castings— make four Phos-Copper 


oints in each. 


You get high production speed—and elimi- 
nate costly machining time#-when you use 
Phos-Copper brazing. With this process, many 
cast and machined parts arefbeing replaced by 
structures built up from simple, easily pro- 
duced components. 

With Phos-Copper brazihg of copper, bronze 
and brass, tests have showf joints stronger than 
the parent metal...corrosibn resistance equaling 


the parent metal 
)07 


dlectrical conductivity 
as great. Its low, fibe-flowing temperature 
permits the Dr? ight sections. 
Phos-Copper brazing may be done in any of 
five ways—by gas, incandescent carbon, dipping 
and electronic heat and in a furnace. Phos- 
Copper comes in rod, strip and special shapes. 
Because of the many advantages, Phos-Cop- 
per is replacing tin and silver-base solders. For 
further information on Phos-Copper, ask your 
Westinghouse representative for book B-3201 
Or write for it, to Westinghouse — 


Corporation, P. O. Box 868, Pittsburgh 3o, Pa. 
]-90556 


Westin house 


PLANTS IN 25 CITIES . OFFICES EVERYWHERE 





OURS IS A SMALL WORLD 


Ours is a small world — not because our work demands small tolerances, or because 
we are limited to the precision machining of metals. It is small because there are only 
a few who understand and need our kind of work. 

Those who do understond, however, have learned to depend on us for the mass- 
production of small, hard-to-make, interchangeable components and assemblies, vital 
to their products. 

Why not restudy your own assembly requirements? You may find that you ‘need 
precision parts which Nichols could produce in volume — at prices aimed to meet 
competition. You see, we'd like to increase the size of your world, and ours too. 

A copy of "Mass Precision, a booklet showing products we have made for other 
concerns, waits for your request. 


W. H. NICHOLS & SONS, 48 WOERD AVENUE, WALTHAM, MASSACHUSETTS 


AA 


PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION 
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This special 2-spindle, 2-way horizontal 
boring machine was designed and built by 
The Ingersoll Milling Machine Company, 
Rockford, Illinois. 


It is used for boring, counterboring and 
facing bearing recesses, end bores and coun- 
terbores in Timken Tapered Roller Bear- 
ing axle housings for railroad rolling stock. 


These precision operations necessitate 
precision equipment, which this Inger- 
soll boring mill, equipped with Timken 
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Bearings on both spindles, provides. 


The Ingersoll Milling Machine Company 
uses Timken Bearings in many of its other 
machines, too. For example an Ingersoll 
Type "B" Milling Machine which has 4 
heads—2 horizontal and 2 vertical—uses 
18 Timken Bearings. 


To be sure of getting Timken Bearing 
performance, see that the trade-mark 
“TIMKEN” appears on every bearing that 


goes in your equipment. 


iv. OFF 


DEM 


ROLLER BEARINGS 


vy YA 


! "EG. U. S. 
ab. ae 





IT MAY HAVE 
BEEN MERELY 


COINCIDENCE... 


BUT Hiroshima, where millions of ball bearings were stock-piled, was target for the 
first atomic bomb in history. 


AND Schweinfurt and the other Nazi ball bearing centers were primary objectives of our 
bombers in Europe. 


Yes, the heart of any nation’s in exacting production standards. 

dustrial might is the ball bearing. When designing your new machines, 
Nothing rolls like a ball. It is nature’s ; take advantage of the creative engi- 
favorite, strongest form. Thus, the i neering, technical skill, long experi 
ball bearing is a “natural” for the fs) ence and precision manufacturing 
higher speeds, heavier loads and | zm methods of New Departure—the 
greater rigidity demanded bv today's P world's greatest maker of ball bearings. 


NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE «+ DIVISION OF GENERAL MOTORS * BRISTOL, CONN «© Branches DETROIT * CHICAGO * LOS ANGELES and other Principal Citi: 
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ONE OF A SERIES EXPLAINING HOW G-E ELECTRONIC TUBES CAN BE USED TO IMPROVE EQUIPMENT DESIGN 


These 


tubes 


team up to produce 
high frequencies for 


O produce the high-frequency cur- 
rent needed for electronic heating 
-the fast, precise method used widely 
in industrial processes—specify a G-E 
oscillator tube like the one shown 
on the left. 
Io change standard a-c power to 
he d-c used by the oscillator tubes, 
ecify a G-E rectifier tube like the 
e shown on the right. 
Whether your electronic heating 
lesign calls for induction heating 
sed for metals) or dielectric (for 
nding plywood and treating other 
in-metallic materials) these two 
es of tubes are the heart of the 
uipment. 
General Electric has engineered a 
de variety of tubes for electronic 


GENERAL: 


ENGINEERING 


w^ 


OCTOBER, 


heating applications. All are backed 
by extensive research and broad field 
experience. All have been proved in 
service over substantial periods— give 
the solid performance so essential to 
meeting high production schedules. 
Consult G-E tube engineers on all 
of your tube requirements. Also ask 
for your copy of the booklet "How 
Electronic Tubes Work." Your near- 
est G-E office or distributor will be 
glad to serve you, or you may write 
to Electronics Department, General 
Electric, Schenectady 5, New York. 


Hear the G-E radio programs: "The World 
doday" news, Monday through Friday, 6:45 
p. m., EWT, CBS. **The G-E All-Girl Orches- 
tra," Sunday 10 p. m., EWT, NBC. "The G-H 
House Party,” Monday through Friday, 4 p. m., 


EWT, CBS. 


) ELECTRIC 


162-010-6650 


1945 


At left, above: Type GL-889-A high- 

frequency oscillator tube— price $160. 
Right: Type GL-869-B mercury-vapor rectifler 
tube — price $100. 


Characteristics of Type GL-889-A 


Three-electrode vacuum oscillator tube. 
Its water-cooled anode suits Type GL- 
889-A for induction heating, where 
water-cooling generally is employed. 
Filament voltage and current are 11 v and 
125 amp. Maximum anode ratings are: 
voltage 8,500 v, current 2 amp; input 16 
kw, dissipation 5 kw. For dielectric heat- 
ing, Type GL-889R-A is available with 
copper-fin radiator for forced-air cool- 
ing. Price $280. Ratings are the same as 
those given for Type GL-889-A. 


Characteristics of Type GL-869-B 


Two-electrode mercury-vapor rectifier 
tube. Special filament design allows either 
in-phase or quadrature excitation. Fila- 
ment voltage and current are 5 v and 18 
amp. Anode ratings for in-phase opera- 
tion are: peak voltage with natural ven- 
tilation 10,000 v, with forced ventilation 
20,000 v, peak current 10 amp, avg cur- 
rent 2.5 amp. For quadrature operation: 
peak voltage (forced ventilation) 15,000 
volts, peak current 15 amperes, avg 
current 5 amperes. 





IN INDUSTRIAL X-RAY INSPECTION 
WITH THE WESTINGHOUSE 
HIGH-INTENSITY ILLUMINATOR 


Pick your “‘spot’’. . . and eliminate ‘“‘guesstimates”’ 
in your x-ray inspection of metal parts and plastics. 

With the conventional type of x-ray illuminator, 
hairline cracks recorded in the dense area of your 
x-ray film, are not always seen. The Westinghouse 
Fluorospot High-Intensity Illuminator provides con- 
trolled, concentrated spot illumination which permits 
x-ray technicians to *'shoot for" radiographs of higher 
density .. . thus reducing the number of x-ray films 
required for the examination of a single specimen. 

Since the Westinghouse Fluorospot Illuminator pro- 
vides both general and high-intensity illumination, 
accurate interpretation of high density films results. 
Approximately 20 feet of fluorescent tubing insures 
uniform light distribution over the entire viewing 
area of the 14" x 17" opal glass surface when viewing 
low density films. A simple turn of a convenient 
control knob provides a spot of light, 4 inches in 
diameter, of such intensity as to penetrate x-ray films 
with densities as high as 3.7. 

Write today for bulletin B-3443-A which describes 
the new Fluorospot High-Intensity Illuminator in 
detail. Westinghouse Electric Corporation, X-ray 
Division, P. O. Box 868, Pittsburgh 30, Pa. J-02055 


6 


A 34-turn of the crank- 
knob (shown above) 
brings a 4" "spot" to 
the center of the view- 
ing area and turns off 
general illumination. 


Note the High-Intensity “Spot” which 
is instantly available for densities 
greater than 2.5. Knob on the lower 
right front panel controls illumination 
for both spot and general viewing. 


Westinghouse 


OFFICES EVERYWHERE 
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Tomorrow's Basements will be Beautiful— 


Here you see a typical postwar basement—clean, attrac- 
tively decorated, and providing recreational facilities for 
the whole family. The necessary plumbing and heating 
equipment will still be there, but, instead of being eyesores, 
these units will actually add to the appearance of the room. 
M & W Wrinkle finish fits this picture, for it will put a 
coating of beauty on your postwar product. Versatile in WE ARE HEADQUARTERS FOR 
pattern, alive in color, and resistant to wear, temperature SOLVING INDUSTRIAL FINISH 
and humidity, a Wrinkle finish will add to the eye appeal PROBLEMS! 


of the equipment you manufacture and— Your finishing problems 
receive immediate atten- 


2 Ula jig dbi 
“Eye Appeal gives your tion in our research lab 


oratories. Let us help you 


Product BUY Appeal^ — 


MAAS & WALDSTEIN COMPANY, NEWARK 4, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCHES: 1658 CARROLL AVE., CHICAGO 12 * 6 JERSEY ST., BOSTON 15 * 1228 W. PICO BLVD., LOS ANGELES 15 
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Sul n in this 
SILENT WITNESS 


RODUCT'S 


s YOUR PROOF ...1f one oft your cus- built-in so that any would-be tamperer will have a 
laims your product falls short of its per- run for his money... and will be bound to leave 
ruarantec evidence behind him. 
YOUR PROOF. n plain, bold. black- You can avoid arguments, prevent losses, build 
white figures on face a Veeder-Root reputation, keep friends . all through built-in 
ng Device built int i product as an Veeder-Root Countrol. Not forgetting that you'll 
feature of desis be doing your customers an extra service by | letting 
having begun to them see that they are getting out of your product 
nt ir product went into operation, all the pertormance which you put into it. Write. 


. or many oth 


pertorman«a 
Root Counters can be built-in, without caus 


Their drive con VEEDER-ROOT INC. 


are types for either Hartford 2, Connecticut 


In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd. (New address on request 


mechanical or electrical operation. And they can be 
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X-section shows how compact, efficiently 


lubricated Torrington Needle Bearings 
facilitate operation of super-sensitive depth 
control mechanism of Warner & Swasey 
No. 12 Tapping and Threading Machine. 
These low-cost, high-capacity Needle Bear- 
ings impart anti-friction ease of operation 


to moving elements of an amazing range 


of tools and equipment. 


Sensitive Depth Control Mechanism 


Operates on Torrington Needle Bearings 


A prominent feature of the Warner & 


Swasey tapping and threading machine 
that you see above is the depth control 


mechanism, which controls depth of 


thread within 1 10 revolution of the 
tap. And a prominent feature of this 
super-sensitive mechanism is that it 
operates on compact, smooth-rolling 
Torrington Needle Bearings. 

"We specify Torrington Needle 
Bearings here," Warner & Swasey de- 
signers report, "because they permit 
compact design where accuracy and 
sensitivity are vital in this precision 
assembly, and help it operate smoothly 
with minimum friction." 


Helping tools and equipment oper- 
ate smoothly with minimum friction is 
the year-around job of these small, 
high-capacity, maintenance-free Tor- 
rington Needle Bearings. Perhaps 
they can do such a job for your tools 
and equipment. Our new Catalog 32 
gives full data on types, sizes and 
applications. May we send youa copy? 


THE TORRINGTON COMPANY 


Established 1866 
TORRINGTON, CONN. * SOUTH BEND 21, IND 
New York Boston Philadelphia Detroit Cleveland 
Seattle Chicago San Francisco Los Angeles Toronto 


London, England 


^ 
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ICKERS 


Variable Delivery 
PISTON TYPE PUMPS 


Hydraulically 
Balanced Pintles 


Large Oil Passages Accommodate 
Oil Flow at Minimum Velocity 


Multiple Cylinders 
Arranged Axially 


Valve Plate of 
Ball Race Steel, with 
Hydraulically Balanced 
Valve Face Maintains 
Optimum Clearance 
and Minimizes Wear 


All Working Parts 
Submerged in 
Continuously 
Circulating Oil 


Interchangeable and 
Optional Control 
Mechanism 


Floating Universal Joint Shaft does 
not transmit Hydraulic Power load 


A 
mong the features indicated belo 
w 


for the hi ore many 


echanica| 
efficiency of 
Pumps. Also, 


aie 
itting more compact design 


Writ 
rite for new Bulletin 43-11 Which incl d 
clude. 
operation and -— 
Performance char- 


erating instry cifone 


ery Piston Type Pumps 
VICKERS l | 
n 
1454 OAKMAN BLVD. o “an 
Application En : E 


ont Go. CINCINNATI . gineering Of 
OIT - NEWARK , 


MICHIG AN 


‘lees 


D. 
ROCHESTER e ax 


Ball Joint Connecting Rods 
impart straight line motion 
to Pistons and transmit 
Hydraulic Power load 


Forced Feed Lubrication 
to Connecting Rods, Pistons, 
Valve Faces and Pintles 


Direct Drive at 
Nominal 


Motor Speeds 


Heavy Duty 
Radial and 
Thrust Bearings 


Driving Flange Integral 
with Drive Shaft 


fhere Are More Than 5,000 Standardized VICKER$ 
Units For Every Hydraulic Power and Control Function 
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GOVERNMENT 
SUPPORT 
F RESEARCH 


"Without scientific progress, the national health would 


deteriorate; without scientific progress we could not hope for 


improvement in our standard of living or for an increased 


number of jobs for our citizens; and without scientific progress 


we could not have maintained our liberties against tyranny." 


—DR. VANNEVAR BUSH 
Director of the Office of 


Scientific Research and Development. 


PRIOR to the explosion of the atomic 
bomb over Hiroshima on July 16, some 
people might have disputed the truths 
expressed in the above quotation taken 
from Dr. Vannevar Bush’s report entitled 
"Science the Endless Frontier," and writ- 
ten long before the atomic bomb made it 
impossible for the Japanese to continue 
fighting to a bitter end. 

In his report to the President, Dr. Bush 
concerns himself with two major national 
necessities. One is the need for govem- 
ment support of scientific research. The 
other is corollary to it, namely, the need 
to increase the supply of young university 
graduates training for a career in scientific 
research. Obviously, as brought out in 
Dr. Bush's report, any solution to these 
two interwoven problems must of neces- 
sity affect our whole educational system 
from grade schools to universities. This 
article presents in brief the viewpoints set 
forth by Dr. Bush and his recommenda- 
tions, and includes a report of the politi- 
cal status of federal support of scientific 
research. 

entific research provides the new 
knowledge which applied research 
to gain practical ends. Thus, basic 


scientific research is the foundation for new 
products and processes which in turn pro- 
vide jobs. With a few exceptions, the 
problem is not that of stimulating applied 
research, but that of supporting basic- 
science laboratories. Our large industrial 
organizations have been, and undoubtedly 
will continue, developing new products 
and processes at a gratifying rate as the 
flow of new scientific truths and data con- 
tinue at an unabated rate. However, in- 
dustry, with few exceptions, cannot be ex- 
pected to make satisfactory progress in 
scientific research, as distinguished from 
applied research, because it is generally in- 
hibited by preconceived goals, by its own 
clearly defined standards, and by the con- 
stant pressure of commercial necessity. 

Up until the war the bulk of the new 
scientific discoveries came from the col- 
leges and universities. They provide the 
atmosphere conducive to scientific research. 
All indications are that we must look to 
this same source for most of our future 
progress in scientific research. However, 
unless our institutions for higher learning 
receive government support for their re- 
search, the future looks dismal. 

In the past, the large private universities 
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received most of their support for research 
projects from gifts and foundation grants. 
These have been decreasing steadily since 
1929, and worse stiil, the income from 
grants and endowments has been decreas- 
ing steadily because of lowering interest 
rates on invested capital. At the same 
time, the cost of conducting research has 
gone up steadily, more expensive equip- 
ment and more manpower being required. 
Cyclotrons, mass spectrometers, electron 
microscopes, high vacuum pumps and 
similar apparatus required for digging 
deeply into the secrets of nature are ex- 
pensive to buy, maintain and operate. The 
day is past when new knowledge can be 
gained by scratching the surface with bal- 
ances, test tubes and Bunsen burners. 
Another factor that has added consider- 
ably to the cost of scientific research is the 
trend in living costs which makes higher 
salaries necessary. It is unreasonable to 
assume that able university scientists will 
continue in their field, and that it will be 
possible to attract the right caliber of 
men to scientific research, on the basis of 
the frozen salary levels of 15 years ago. If 
university research is to keep pace with 
the growth of our economy, if able people 
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A 


This view of the 60 in. 


fornia is an example of 


attrac ted to 


teachiug, new sources of financial support 


ire to be college research and 
must be found to raise the salaries of college 
professors to levels commensurate with th« 
increased costs of living 

Individuals 
from their 


have contributed heavily 
private fortunes to endow 
scientific research, particularly in the field 
of medicine. The Rockefeller Foundation 
for Medical Research is an example. The 
recenily announced Sloan-Kettering proj- 
ects for cancer research seems to indicate 
that private funds will continue to be con 
tributed in the support of research in 
medicine. It cannot be expected however 
that scattered individual grants will be suf- 
ficient to meet the needs for all types of 
scientific research nor that many large in- 
dustrial organizations will contribute ap- 
preciable sums for pure science research to 
be conducted at universities or pure science 
laboratories. 

One must not be confused by the gener- 
grants of numerous corporations to 
rsities for applied or 
h. Such 
scientific facts and principles but con 

itself. solely with the task of de 
ying useful products on the basis of 
ious scientific 


industrial re 


research does not discover 


discoveries 
few of the large industrial corporations 
ote 15 to 20 percent of their research 


ippropriations to pure-science research, but 
in the sum total this does not amount to 
much in comparison to the huge task be 
fore us. Furthermore, pure-science research 
is invariably driven out by applied research 
when the pressure for immediate results is 
great, as has happened to a large extent 
during the past war. 

In view of the importance of taking 
increase the flow of scientific 
knowledge, a prerequisite of which is an 
increase in the number of young scientists 
being trained in research, Dr. Bush’s re 
port recommends that Federal funds be 
made available to colleges, universities and 
research institutions for the support of pure 
science research projects. To this end, it 
is recommended that a new independent 
Federal agency be established by Congress 
to furnish the necessary funds and to co 
ordinate, where possible, research programs 
on matters of utmost importance to the 
national welfare. (Presumably, the amaz- 
ing atomic energy research program is an 
example of the operation of a government 
supported coordinated research program of 
utmost importance to the national welfare 
Similar programs in the fields of medicine 
would have equally amazing results.) The 
agency recommended by Dr. Vannevar 
Bush would also formulate a national gov 


steps to 


ernment policy toward research. sponsor 


California Mont 


cyclotron in the radiation laboratory of the University of Cali- 
the expensive equipment needed for modern scientific research. 


the interchange of scientific informat 
internationally, and insure the proper 
centives to pure-science research are ma 
tained 

Dr. Bush sets forth five basic principle: 
to be followed in the organization and 
operation of his proposed agency: 

l. The Agency shall be composed of 
citizens selected solely on the basis of thei: 
interest in and capacity to promote the 
work of the agency, and possessing a broac 
interest and understanding of the peculiar 
ties of scientific research and education 
(This writer would insert also definite 
essential qualifications including a PhD 
degree and a record of research achieve 
ments. ) 

2. The Agency would not operate labora 
tories of its own and its grants would be 
only to organizations outside the Federal 
Government. 

3. The institution receiving the grant 
would in all cases be left free to determin: 
the method and scope of the research to 
be undertaken and the control of policy 
and personnel. 

4. The Agency must be assured stabilit 
of funds received for disbursement over 4 
period of vears so that long range 
grams could be undertaken with assura 
of continuing support. 

5. The Agency will be responsible t 
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the President and the Congress and would 
be subject to the usual controls. 

It is hoped that the government agency 
could be operated so as not to drive out 
funds in support of pure-science research 
derived from local governments, founda- 
tions and private donors. However, it is 
considered that the need for more and 
better scientific research is so pressing that 
the risk of driving out other donations 
must be accepted. 

In addition to his recommendations con 
cerning pure science research, Dr. Bush 
recommends that there be a national policy 
adopted toward research in agriculture, 
coast and geodetic survey, naval observa- 
tory, geological surveys and similar fields 
where the research is now done by a fed- 
eral agency supported by the government. 

Obviously, a large and continuing sup- 
ply of properly trained personnel will be 
required to conduct government supported 
pure-science research on the scale en- 
visioned by Dr. Bush. As he points out 
in his report, but for the war an addi 
tional 50,000 science and technology stu 
dents would have received Bachelor’s De 
grees over the past five years. It is esti- 
mated that by 1955 there will be a deficit 


Number of doctoral degrees granted in engineering 
up to 1944. The dotted curve indicates the trend to 


required to eliminate the deficit caused by the war. 


Number of doctoral degrees granted in chemistry 
Jp to 1944. The dotted curve indicates the trend 
required to eliminate the deficit caused by the war. 


of 17,000 holding advanced degrees in 
chemistry, engineering, geology, mathe 
matics, biology and other sciences. On the 
other hand, demands for scientists, both 
for teaching and research, are mounting. 
[he deficit in our trained scientific per- 
sonnel is serious and unless steps are taken 
now to correct the situation, the condition 
will grow steadily worse over the next ten 
years. 

In order to gradually reduce the deficit 
in trained scientific personnel, it is recom- 
mended that the government furnish $30,- 
000,000 a year for 6,000 undergraduate 
scholarships and 300 graduate fellowships 
to be offered annually; these scolarships 
providing $500.00 annually for tuition and 
other fees, plus $50.00 per month during 
full-time study with an increase to $75.00 
per month if the student is married. This 
scale of support is the same as that offered 
in the so-called GI Bill of Rights for the 
education of veterans. The payments 
should be made, Dr. Bush recommends, 
without regard to financial needs of the 
scholar, and this scholarship plan is in- 
dependent of that proposed under the so- 
called GI Bill of Rights. Presumably, the 
scholarships under the plan proposed by 


Nattenel Heaearch. Council 


Reseorch Personnel 


10,000 


I 
1920 1921 


National Kesearch. Councu 
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Dr. Bush would be awarded on the basis 
of ranking in competitive examinations 
taken by the candidates, thereby assuring 
that “ability and not the circumstances of 
family fortune is made to determine who 
shall receive higher education in sciences,” 

this assuring “continually im- 
proving quality at every level of scientific 
activity.” (The amazingly high scholastic 
records of the Chinese scholars attending 
American universities under the Boxer In- 
demnity scholarships is indicative of the 
results that can be achieved by the selec 
tion of scholarship students on the basis of 
grades received in comprehensive examina- 
tions. 

Appendix A of “Science The Endless 
Frontier” gives a 10 page summary of 
studies concerning able students lost to 
higher education. Only about 38 percent 
of those entering college finally graduate. 
About 12.4 percent leave because of finan- 
cial difficulties. Factual data is given that 
shows that on the basis of polls, 65 to 70 
percent of the dullest high school seniors 
go to college, 25 percent of the brightest 
don’t go. 

Presumably with the above figures in 
mind, the committee on scientific person- 


Naswnes Kescorch Comwmesi 


Number of doctoral degrees granted in physics up 
1944. The dotted curve indicates the trend 
required to eliminate the deficit caused by the war. 


193! 1935 


Personnel employed in industrial research from 
1920 to 1940. From report of the National Research 
Council to the National Resources Planning Board. 
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nel vdvising Dr. Bush stated the principles 
whic in brief point out: 


l.In the present state of knowledge 
there can be no workable method by which 
the ‘cientific leaders of 20 years hence can 
be selected from today’s children. 

2. To get such top leadership in the 
required abundance, a relatively large num- 
ber of youths of apparently high ability 
should be selected for educational develop- 
ment and then the cream of this ability 
should be skimmed repeatedly at suc- 
cessively higher levels in their educational 
program. 

3. Such a plan would make “ability and 
not the circumstance of family fortune 
determine who shall receive higher edu- 
cation in science,” thus assuring “a con- 
stantly improving quality at every level of 
scientific activity.” 

On the basis of these facts, Dr. Bush 
recommends: 


1. “The Armed Services should comb 
their records for men who, prior to or 
duiing the war, have given evidence of 
talent for science, and make prompt 
arrangements, consistent with ‘Current dis- 
charge plans, for ‘ordering those who re- 
main in uniform as soon as militarily pos- 
sible to duty at institutions here and over- 
seas where they can continue their scientific 
education. Moreover, they should see that 
those who study overseas have the benefit 
of the latest scientific developments.” 

2. “To encourage and enable a large 
aumber of young men and women of abil- 
ity to take up science as a career, and in 
rder to gradually reduce the deficit of 
‘rained reasonable number of (a) under. 
zraduate scholarships and graduate fellow- 
ships and (b) fellowships for advanced 
training and fundamental research . . .” 

After all of the programs supporting 
cientific research get in full swing, namely, 
n five years, the cost, it is estimated, will 
»e $122,500,000. The estimated cost of 
the 6,000 4-year scholarships annually and 
300 three-year fellowships is estimated at 


052 
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Evanston News-Indea 
I5stallation of new hydrogen compressor, to aid in obtaining temper- 
atures as low as —75 deg. F., is checked at Northwestern University. 


$30,000,000 annually when in full oper- 
ation. Thus the total cost for both scientific 
research and training of scientists would be 
a little more than $150,000,000 per year. 

Full justice to Dr. Bush’s report can- 
not be given in a digest such as this. The 
complete 184 page report should be read 
carefully by all those interested in scientific 
progress and education. For example, the 
report gives considerable space to the prob- 
lem of medical research, details of the 
operation of the various plans, the place of 
the patent system, tax considerations and 
a host of other facts. 

All indications are that there will be 
Federal support of pure-science research 
programs in some form or other. In his 
message to Congress on September 6th, 
President Truman requested Congress to 
create a new Federal agency to promote 
and support both public and private re- 
search in the physical and social sciences. 
He specified that the agency should be 
directed to make available to commerce, 
industry, agriculture and academic institu- 
tions the results of government financed 
research findings. 

President Truman’s recommendation to 
Congress set forth six definite proposals as 
follows: 


1. That the federal government promote 
and support fundamental research and 
also development projects in all matters 
pertaining to the defense and security of 
the nation. 

2. That federal funds be made available 
to promote and support research in the 
basic sciences and also the social sciences. 

3. That the federal government shall 
promote and support research in medicine, 
public health and related fields. 

4. That the federal government shall 
provide financial assistance in the form of 
scholarships and grants for young men of 
proved scientific ability. 

5. That the federal agency shall co-ordi- 
nate the control diverse scientific activities 
now conducted by the several departments 


and agencies of the federal government. 
(Presumably this refers to the Bureau of 
Standards, Bureau of Mines, Coast and 
Geodetic Survey and similar agencies, that 
conduct research in their respective fields. ) 

6. That the federal government make 
available without cost to industry, agricul- 
ture and academic institutions the findings 
of research financed by federal funds. 


Even before President Truman’s mes 
sage to Congress bills proposing federal 
support for research were placed before 
Congress. In the main, these bills follow 
the principles set forth by Dr. Bush. As 
reported in Business Week, among half 
a dozen pertinent bills now before Con. 
gress, the two that are of the broadest scope 
are one sponsored by Sen. Harley M. Kil- 
gore (D. W. Va.) and another by Sen. 
Warren G. Magnuson (D., Wash.) Both 
would create a national foundation as an 
independent agency of the government. 

Magnuson calls his a National Research 
Foundation; Kilgore's is a National Science 
Foundation. Both would support basic 
scientific and medical research as well as 
research for national defense. Both would 
grant scholarships and fellowships to help 
make up the current deficit in university 
output of young scientists. 

Both the Magnuson and Kilgore bills 
provide for a board within the foundation 
and a director to administer its affairs. But 
here begins an essential difference that is 
creating considerable concern, especially 
among the so-called career agencies in 
Washington. 

Following the Bush committee’s recom- 
mendations, the Magnuson proposal pro- 
vides for selecting the members of the 
foundation’s top board on the basis of their 
demonstrated capacity for the work, with- 
out regard to political affiliations, Under 
the Kilgore bill, more than half the top 
board would be ex-officio members by 
virtue of their positions in the cabinet or 
as heads of government agencies. 

Likewise the National Defense Com- 
mittee of Magnuson's foundation would be 
made up predominantly of civilian scien- 
tists, while under Kilgore's plan the military 
would dominate this committee. 

The Kilgore proposal would make all 
inventions and discoveries resulting from 
the foundation work the exclusive property 
of the foundation. The Bush Committee 
originally proposed that the government 
should have shop rights in any discoveries 
or inventions, but it did not contemplate 
complete government ownership or control. 

The Magnuson bill omits the subject of 
patents, presumably to permit the foun- 
dation to adopt the flexible policies now 
followed by federal agencies. 

Indications are that Congress, the 
scientists, and the public are agreed rte- 
search must not be permitted to lose its 
war-gained impetus. Never has the move 
ment toward the “endless frontier” been 
so persistent. 
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Method of Evaluating Test Data 


Aids Design of Rotary Pumps 


WARREN E. WILSON 


Armour Research Foundation of Illinois Institute of Technology 


Principles of a method for analyzing data obtained by testing rotary positive 


displacement pumps and motors that graphically enumerates the effects of all 
design factors which influence performance. The method is developed on the basis 


RESEARCH and design development of 
rotary positive displacement pumps and 
motors are expedited by the use of a 
method of plotting test data which evalu- 
ates all important performance factors. 
The method makes possible the complete 
determination of the correlation between 
dimensions of a unit and its performance, 
and indicates quic-ly and accurately the 
effect of design changes. The method also 
reduces the amount of test work. 

Since the method is developed on the 
basis of an elementary theory dealing with 
the mechanics of a hydraulic pump or 
motor, of the type shown in Fig. l, a 
consideration of the energy transformations 
which occur is fundamental. 

When rotary positive displacement units 
are operated as pumps, the mechanical 
energy applied to the shaft of the rotor 
is transformed to hydraulic energy; when 
operated as motors, the hydraulic energy of 
the fluid supplied to the motor is converted 
into mechanical energy. 

In analyzing the forces and torques 
acting on the unit, the rotor can be con- 
sidered a free body as shown in Fig. 2, 
where 

P, = fluid unit pressure acting on one vane 

of rotor 
’, = fluid unit pressure acting on opposite 
vane of rotor 
i = area of element on which fluid pres- 
sure acts 
r = distance from the axis of rotation to 
the center of pressure on vane 
= retarding torque caused by sliding 
friction which is proportional to 
the resultant pressure in the rotor 
housing 

: = retarding torque caused by sliding 

friction which is independent of 
pressure; for example, friction caused 
by seals 

» = retarding torque caused by viscous 

shear 

= torque applied to rotor shaft 


hen the rotor is rotating clockwise at 
i tant speed N, 
T + PiAr = PyAr + T, + Ty + 
Te (1) 
Vith 


P, - pressure loss between inlet and 
the rotor elements 
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of the elementary theory underlying the mechanics of hydraulic pumps and motors. 
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Fig. I—Rotary positive displacement 
unit which can be used either as a 
pump or a motor. Fig. 2—Forces and 
torques acting on rotor when the 
rotor is considered a free body. 


P.L -— pressure loss between outlet and 
the rotor elements 

P; = intake pressure 

Pa = discharge pressure 

Pi = P — Pi 2a) 

P = Pa4 P’ (2b) 


Combining Equations (1) and (2) 
T = (Pa — Pi) Ar + (Pı + P';) 
Ar+ T.+ T+T, 
When the unit operates as a pump, the 
theoretical torque T,, is 
T; = (Pa — Pi) Ar 
and is a positive quantity. The difference 
between the driving torque T and the theo- 
retical torque T, is 
T — T= (PL4 P'1) Ar 
Te + T; + Te 
When the unit operates as a motor, the 
term 


(Pa —'PQ Ar 












is a negative quantity and the external 
torque load is less than Te. 

The torque efficiency E,, of a pump unit 
is 

Ei =» T/T (4) 

The torque efficiency T,,, of a motor 
unit is 

The viscous torque T, is caused by the 
shear stress set-up in the thin films of 
fluid which are continuously deformed in 
the narrow clearances between rotor and 
body of the unit. This torque will be 
directly proportional to the viscosity of the 
liquid, directly proportional to the speed 
and inversely proportional to the clearances. 

The retarding torque T, caused by slid- 
ing friction is independent of the liquid, 
independent of the speed of rotation, and 
directly proportional to the pressure. This 
friction arises in the bearings and at areas 
of close contact between rotor and housing. 
The variation with pressure is caused by 
shaft deflections which are proportional to 
pressure. 

The retarding torque T, is a constant 
torque independent of speed, pressure and 
viscosity. lt is caused by friction in the 
seals or at other points of close contact 
where clearances do not change with pres- 
sure. 

The quanity of liquid which is delivered 
by the pump is easily determined. With 
each revolution of the rotor a definite 
volume D is transported from inlet to dis- 
charge resulting in a theoretical delivery 
Q,. For N revolutions 

Q= DN 

Because of the difference in pressure be- 
tween inlet and discharge, a quantity O, 
of liquid flows from the high pressure 
region to the low pressure region through 
the small clearance passages between rotor 
and housing. Therefore, where Q is the 
net delivery 

Q-DNtQ, (6) 

Since the slip flow Q, takes place 

through small passages, it will generally 


653 







Le governed by the laws of laminar flow. 
Where 

p = viscosity of the liquid. 

k,-— a factor characteristic of the unit. 
This factor is proportional to the cube 
of the clearance, it is also proportional 
to the width of the slip passages, and 
inversely proportional to the length of 
the slip passages. 

Q= k (P; — Pa) (7) 

M 
l'he complete expression for the delivery 
() i$ 


Q-DN4* 


— ) 
(Pi Pa) (8) 
m 


lhe slip is positive for motors and nega- 
tive for pumps. 

The volumetric efficiency E 
anit 1S 

E,» = Q/Q, (9) 

I'he 


,, 0f a pump 


volumetric of a 


unit is 

Esm = Q:/Q (10) 

I'he overall efficiency E of the unit oper 
ating as either pump or motor 1s the pro 
duct of the volumetric and torque ef 
hciencies, or 

KE =\E,E, 11) 


om 


efhciency E 


motor 


lu testing positive displacement units, 
the pump or hydraulic motor should be 
directly connected by a flexible coupling 
to a cradled dynamometer. This gives 
a direct determination of the input or 
output torque of the unit under test. The 
speed can be measured either by electric 
tachometer or manually operated revolu 
tion counter. The volume or weight of the 
fluid discharged should be determined ove: 
a measured period of time. The tempera 
ture of the liquid should be carefully 
determined, and the viscosity-temperature 
relationship established. 

lest runs made in 


should lx series 


Torque T on Rotor Shoft 


Shaft Speed N 


Ap -(p4-pi)* constant 


during which the pressure difference across 
the unit and the viscosity of the liquid are 
held constant. In testing pumps a positive 
pressure should be maintained at the intake 
until it is desired to determine the effect 
of intake vacuum on performance. 


Analysis of Data 


From these test data, the characteristics 
of the unit can be completely determined 
by an analysis based upon two funda. 
mental graphs, shown in Figs. 3 and 4. 
Fig. 3(A) gives the relationship. between 
torque and speed for a pump. Fig. 3 
(B) is a similar graph for a motor. If 
for a given pressure difference and vis 
cosity the plotted points fall on a single 
straight line as indicated, it follows that 
inlet and outlet losses are proportional to 
speed and the flow in the clearance passages 
is viscous. 

At zero speed the torque T,, given by 
the vertical intercept on the torque axis, 
is equal to the algebraic sum of the theo 
retical and sliding friction torques. This 
follows from the fact that at zero speed the 
torque caused by viscous action is zero. 
[he slope of the torque-speed curve is a 
measure of the viscous torque and would 
be expected to be directly proportional to 
the viscosity of the liquid. 

Ihe individual torques T, and T, can 
be evaluated if a series of runs are made at 
several different pressures, but with con 
stant viscosity. Where Ap is the difference 
inlet and outlet 


between pressures for a 


test run, the quantity 
(T, — Ap Ar 
IS plotted against the pressure differences 


Ap = P Pa 


is shown m Fig lhe intercept on the 


vertical axis is the quantity T. since its 


shaft 


c 


^A = constont 


Torque T on Rotor 


Shaft S peed N 


value is by definition independent of pres 
sure. 

If the experimental data, when plotted 
in the manner of Fig. 3, yield curved 
rather than straight lines three explanation: 
are possible. If the curve is concave up 
ward for a pump or convex upward for a 
motor, an intake or outlet loss proportiona 
to some power of the speed greater than 
the first is indicated. If the curve is convex 
upward for a pump or concave upward fo: 
a motor, a change of viscosity within the 
unit is indicated. This represents a dif 
ference between the viscosity at the rotor 
element tips and that at the point where 
the temperature of liquid was measured 
The change in viscosity occurs when the 
liquid is heated by conversion of me 
chanical work to heat in the viscous shear 
ing process. At low speeds, this. films of 
lubrication may break down and cause an 
increase in friction torque. This will also 
result in curved lines on the torque-speed 
diagram, concave upward for a pump and 
convex upward for a motor. 

The horizontal intercept of the torque 
speed curve of a motor is obtained by 
observing the maximum speed at which the 
unit will operate at a given pressure dif 
ference and liquid viscosity. Obviously this 
is the condition for zero output torque 

In the analysis of the delivery data, as 
shown in Fig. 4, the theoretical displace 
ment D is the slope of the delivery-speed 
curve. The difference in vertical ordinate 
between actual and theoretical delivery is 
the slip. The horizontal intercept of Fig 
4 (A) represents the speed which must be 
maintained to pump the slip for the given 
pressure difference. Similarly in Fig. 4 (B) 
the vertical intercept represents the slip 
for the given conditions of pressure and 
viscosity. 

The change of the slip Q, with pres 
sure can be studied by plotting Q, against 


$ - + — 
| &p* (p; Pg) = constant 


T= Spar | 





Fig. 3—Basic method for plotting test data. (A) Torque-speed relations—pump. (B) Torque-speed relations—motor. 
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Fig 4—Basic method for plotting test data. (A) Delivery-speed 


relations for pump. 


^T constant 


(B) Delivery-speed relations for motor. 


Fig 5—Method of evaluating components of retarding torque caused by sliding friction. Fig. 6— Change of slip with 


pressure with viscosity held constant. 


ire difference for a series of runs dur 
vhich viscosity has been held constant 
Ihe change of QO, 

iscosity can be studied by plotting 
'ainst 1/4 for equal pressure difference 
own in Fig. 7. If the plotted data 
livery O against speed N do not fall 
straight line, the viscosity determina 
must be the cause of the deviation as 


wn in Fig. 6 


sted discussing the 


e-speed curves 


previously in 


us analysis of data makes possible the 
iction between torque and delivery 
teristics, which is not possible when 
inalyzes data by plotting the power- 
curves onlv. For example, one ma 
y determine which of the two'factors, 
r torque loss, influences the efficiency 
unit to the greater extent. While it 
e that viscous torque and slip are both 
tly to rotor clearances. it is sometimes 


possible to obtain favorable changes in 
each by proper design changes in the unit 
Also it is frequently possible to obtain re 
ductions in sliding friction and thus in 
crease the efficiency without in any way im 
pairing the slip characteristics 

The analysis of data, which is obtained 
after design changes have been made and 
incorporated in a unit, is most important 
effectiveness of the 
For example, it is frequently 
effect of in 
creasing the end clearance of a rotor. It 
is to be expected that such a change will 
influence both viscous torque loss and slip. 
hese effects can be observed separately in 
torque—speed and delivery—speed curves. 

If end clearance has been increased the 
slope of the torque-speed curve will be an 
indication of the effect on viscous torque. 
If the slope, based on data taken after the 


in evaluating the 
changes. 


desirable to determine the 
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Fig. 7—Change of slip with viscosity, with pressure difference held constant. 


change, shows a decrease from that based 
on data taken before the change, the 
change has been effective in reducing tor 
que loss. The effect of such a change on 
slip is immediately apparent on a de 
livery—speed curve, since the difference 
between actual and theoretical delivery 1s 
the slip. 
Further 
tomarily carried out by plotting power out 
put and power input versus speed unde: 
conditions of constant pressure difference 


analysis of the data is cus 


ind constant viscosity. The forms of these 
curves are shown in Fig. 8. The power 
input-speed curve for the pump and power 
output-speed curve for the motor would be 
straight lines if the torque were inde 
pendent of speed. The deviation from the 
straight line is directly related to the torque 
losses. 

The horizontal intercept of the power 





| 
>» «constant | 
= constant 


Power Input 





I 
Ap: constant 
4 7 constant 
f | 


Power Output 


Ap= constant 


"P © constant - 


Fig.8 


Fig. 8 — Power output and power input plotted for different speeds of pumps and of motor. 





Efficiency 
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— — Ap =constant — 
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y Ap = constant -—— 
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Fig. 9—Characteristic efficiency curves of rotary positive displacement pumps and motors. 


output-speed curve for the pump is an 
indication of the minimum speed at which 
the pump will yield a hydraulic output at 
the given conditions of pressure and vis 
cosity. The vertical intercept of the power 
input-speed curve of the motor indicates 
the hydraulic input necessary to maintain 
the slip flow at zero speed. The slope of 
these curves is proportional to the torque, 
hence changes in torque will be apparent 
only as changes in the slope. These curves 
are the usual ones plotted in test work and 
are seen to be less revealing than the 
torque-speed curves. 

The efficiency curves of Fig. 9 are char- 
acteristic of rotary positive displacement 
and The 


pumps motors 


volumetric 


efficiency of a pump is zero until the 
speed is sufficient to yield a delivery equal 
to the slip which occurs under pressure 
with a given viscosity of liquid. The 
volumetric efficiency then increases and 
asymptotically approaches 100 percent as 
the speed increases. The same general 
form of curve is recognized for the volu- 
metric efficiency of the motor except that 
it passes through the origin. 

The torque efficiency of the motor de 
creases as a straight line function of the 
speed, whereas the torque efficiency of the 
pump asymptotically approaches zero as 
speed is increased. 

In a pump the overall efficiency is zero 
until ‘^e speed is sufficient to overcome the 


New Scout Seaplane 


Curtiss "Seahawk" 


Twice AS FAST as the "King 
horsepower in her radial engine, 
by Curtiss-Wright has 


place 


become part of 


scout-observation float plane is 
and battleships. 
cockpit or 


“greenhouse,” more 


The wing is of unusual design. 
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fisher”, and with three times the 
the Navy SC 
the fleet. 
itapulted. from. cruisers 


l “Seahawk” 
The 


built 
single 


The pilot sits in a newly designed type of 
streamlined than former types. 


slip caused by a given pressure. The 
efficiency increases with speed as the volu 
metric efficiency increases and reaches a 
maximum when the torque losses are suf 
ficiently great to compensate for the high 
volumetric efficiency characteristic of high 
speed. The overall efficiency then ap 
proaches both the torque efficiency and zero 
as the speed is increased. 

In a motor the overall efficiency is zer 
at zero speed and increases as the volu 
metric efficiency increases. The efficiency 
reaches a maximum and then decreases and 
approaches the torque efficiency as the 
speed increases and becomes zero at the 
speed corresponding to zero torque out 
put. 


Uficial U. 5. Juvy Pavtuyraph 
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RELIABILITY is the most important 
single factor in any equipment which is 
to be installed in aircraft. Design of the 
equipment should be such that it requires 
no attention during the normal overhaul 
period or other maintenance period of the 
airplane. Most electric items require a use- 
ful life of at least 1,000 hr. While some 












































and otherwise maintained at intervals as 
low as 25 hr., the electrical engineer should 
strive for designs which will require little 
or no attention at these intermediate 
periods. 

A considerable margin of safety should 
be built'into the design. If the device is 
to function properly during a minimum 
life of 1,000 hr., it should have demon- 
strated by laboratory and life tests that it 
will so serve for two or three times that 
life. This may seem to be a stringent re- 
quirement, but failure of a minor acces- 
sory can put an airplane out of commis- 
sion and delay departure of a commercial 
transport. 

One example is the landing light. The 
failure of a filament during warmup of 
the engines immediately prior to take-off 
wil necessitate the airplane's return to 
the hangar line where the lamp can be 
replaced. "The filament of a lamp is an 
impractical example of designing for an 
indefinite life but it is an illustration of 
the effect of any failure. 














































































































laving made every effort to design 
equipment which will have a minimum 











life beyond normal requirements, the de- 

should finally that 
levice fails safe. If the device does 
for any reason, in any part of itself 
01 issociated system, that failure should 





make certain 















not reflect and cause damage to other 
p of the aircraft or accessory system. 
I example, failure of a servo or control 





mechanism in an automatic pilot should 
in no way jeopardize normal flight of the 
ine, or make it impossible to regain 
manual control. This is an obvious ex- 













parts of the airplane are inspected, serviced. 


Design Problems for Safe Failure 
In Aircraft Electrical Systems 


COLONEL T. B. HOLLIDAY 
Asst. Chief, Equipment Laboratory 


Engineering Division, Air Technical Service Command 





Electrical equipment in aircraft should be designed so that a failure 
| of any device will not result in an extended failure. 
| inherent in obtaining safe failure in the generation, distribution 
| and power utilization systems are analyzed. 


Problems 


ample, but one which is not easy to cor- 
rect. Any electrical control which super- 
vises operation of the engine must so 
function that failure of any part will not 
allow the engine to run away or otherwise 
damage itself. 

The problem of protecting electrical 
equipment in the event of such failure can 
be analyzed by separating the portions of 
the electrical equipment into their com- 
ponent parts. These parts will necessarily 
include: (1) Generation, (2) distribution, 
(3) power utilization. Designing equip- 
ment which will fail safe in these groups 
requires wide differences in treatment. 

The generator itself has reasonably good 
characteristics. It is protected by a reverse 
current relay switch, and any failure which 


-- Reverse current relay 








prevents generation of the proper voltage 
will automatically open the circuit and 
remove the generator from the line. Other 
failures which can occur are shorting of the 
positive leads to ground, to the brush box, 
to the terminal board or within the ma- 
chine. Again the relay switch will protect 
the generator since reverse current starts to 
flow from other generators or the battery 
to the defective generator. 

The only type of generator fai ure which 
affects the engine is mechanicai failure of 
the generator supporting structure or driv- 
ing mechanism. This is usually cared for 
by a torque limit in the drive shaft which 
will shear when a generator bearing locks, 
a rotor freezes to the yoke or the mounting 
flange fails. 

Relay switches or reverse current relays 
have not been perfect and many ideas have 
been utilized in their design. It is common 
practice to use a pilot relay, sensitive to 
voltage and reverse current, that controls 
a magnetic contactor for the main power 
line. In some designs it has been found 
that a sudden reversal of current will be 
damaging. This results from the current 





7o loads | 


Voltage regulator- 


i 
Overvoltage re 


rmally closed and of the latchin 
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Fig. |—Overvoltage protection for the generator circuit. (A) Application 
of relay to open generator field circuit. (B) Application of relay to open 
generator power circuit. Overvoltage relay could also be connected into the 
remote control circuit of the reverse current relay. 
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value rising, in à short time, to such a 
magnitude in a negative direction that the 
pilot relay is reclosed under the influence 
of reverse current. Thus, the main contac- 
tor does not open and this design would 
not fail safe. The resulting damage re- 
quires replacement of the generator and 
i considerable portion of the wiring. 
Another type of reverse current relay is 
polarized magnetically, making polariza- 
tion independent of current. This elimi- 
nates the difficulty with regard to sudden 
reversal of current as described previously, 
but resulted in other problems of maintain- 


€ 


Fig. 2-—Back- up circuit breaker used 
to protect the reverse current cut-out 
relay i^ generator circuits. 


The 


effects fo generator and wiring could occur 


ig corzect calibration 


same damaging 
vhen tac values of cut-in voltage and re 
errent changed to dangerous levels. 

\ perfect reverse current relay has not 
been ofstainable. Thus, it has been "— 
ary to add a back-up circuit breaker, Fig. 2. 
Hhis cizuit breaker will pass the total gen 
erator dutput in a forward direction ‘but 
will Ope on a relatively small reverse cur 
rent. Azime delay is required that is ade- 
quate fd, the reverse current relay to func- 
l'as, it has been necessary to make 
effort to secure failing in the 
&urrent relays. 

One potential hazard in the generator or 
generatoy circuits is a short circuit between 


VEISE ( 


tion 
cxtra sate 


T CVCISC 


the positive line and the field circuit which 
creates excess voltage. While this is un- 
likely in a correct installation of generator 
and wiring it deserves consideration - from 
the failing safe viewpoint. Overvoltage 
will seriously damage strategic parts such 
as lamps, electron tubes, batteries, and will 
cause overspeeding or overloading of elec- 
tric motors. Therefore, serious considera 
tion is being given to the adoption of over 
voltage relays, which will serve to discon 
nect the generator when control of the 
voltage is lost. 

The voltage regulator is the field con 
trol in the generator circuit. It acts to 
maintain voltage at some point in the 
circuit, usually at the reverse current relay, 
at a constant value. It will detect voltage 
increments of less than one percent of the 
generator rating and regulate generator field 
current accordingly. 

Failure of the voltage regulator can 
occur in the voltage coil, the resistor, or 
the contact elements. The regulator should 
be so designed that such failures will either 
reduce the generator voltage to zero or 
limit it to a maximum close to the regu 
lated value. Failure of the resistor or con 
tact elements will normally cause the volt 
ige to drop and the reverse current relay 
to open, thereby protecting the circuit. 
However, failure of the voltage coil will 
remove the regulating ability and the volt- 
age will rise to excess value. This is an 
other and more likely reason for the over 
voltage-relay. 

To make certain that the 
network will fail safe, it is necessary to 
study many factors of installation. In mili 
tary aircraft it is recommended practice 
to divide the power supplv wiring, Fig. 3, 


distribution 


| 


-Connecting g bu 


— i 


Feedler 
devices may be 
ther mally 
operate. 
nks or relay 





i—i =H 


— pn 


244 


protection 


y fuses! 


/ 


into separate and parallel channels. This 
is done to minimize vulnerability to gun 
fire in military aircraft and to reduce 
weight. The latter is possible because sepa- 
ration of a single lead into three or more 
small leads increases the cooling effective- 
ness and, therefore, decreases the operat- 
ing temperatures and resistance of the indi 
vidual conductors. Thus, small conductors 
having a smaller total weight can carry 
the same current. 

The problem of giving safe failure to the 
wiring system then becomes one of isolat 
ing any faults which occur. Fundamentally, 
wiring tends to burn clear when it is 
broken and the conductor comes in con 
tact with the ground structure. Since th 
strands of flexibie wiring spread out as it. 
a broom, Fig. 4, the individual strands 
contact the structure one at a time. This 
results in reduction of contact area in 
combination with the magnetic reaction of 
the fault current which burns off the indi 
vidual conductor and blows the conduc 
tor away thereby opening the fault. A 
series of these fault contacts soon burns the 
individual strands off and leaves the in 
sulated end of the conductor touching the 
structure, but without damage. 

Considerable engineering effort is being 
devoted to the design of a protective device 
which can be installed in distribution cit 
cuits in-a manner such that the system is 
completely protected. A link 
whether made of lead alloy, any 
other material is seldom satisfactory unde 
ill conditions of load and generating capac 
ty. Relay protective devices are heavy ané 
l'o date, a design of a 

which answers 
been produced 


fusible 
copper or 


idd complications. 


reliable protective device 


has 


i] demands not 


Lateral feeders 





Aft feeders 
Power feeders consist of at 
east th 
connected at each bus, 
terry aircraft these 
onductors would be 
eparatea by six inches 


ree conductors 


r more 


Radial circuits 
To individual loads 
through circuit 
breakers. Latter 
protect radial 
ċircuits 





Fig. 3—Typical three channel power supply network. 
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Many failures can occur in the distribu- 
tion system as a result of improper wiring. 
This can be done at the original installa- 
tion of wiring or in maintenance of the 
airplane. The electrical wiring system 
must be so designed that it is nearly im- 
possible to make a mistake in wiring. This 
s the strongest argument for terminal 
blocks to which wiring is connected and 
which are separated as a block. Electrical 
connectors serve the same function. These 
devices are similar to the conventional 
plug and socket, but contain many more 
conductors. More than 200 arrangements 
of electrical connectors are now in use in 
aircraft. These range in size from 1 to 100 
conductors and from No. 20 to No. 0 con- 
ductor size. 

Electrical terminal 
blocks and connectors must be guarded by 
insulation to prevent inadvertent short 
circuits. It is often possible to have a high 
resistance ground between such terminals 
which will permit faulty operation of a 
sensitive relay and thereby damage other 
parts of the accessory system 


connections on 


Wiring must be properly supported so 
that there is no abrasion. Abrasion usually 
curs by rubbing against a sharp edge 
or corner, and can also occur if a group 
is so located that it serves as a convenient 
hand-hold. These factors require careful, 
tedious and detailed analysis. 

If the sections of the electrical system 
which have been discussed are properly 
designed, installed and protected mam 
levices which utilize power can be guar 
anteed continuity of service. It is these 
devices which absorb the major part of 
the electrical engineering attention. There 
are more than 150 accessory devices in the 
urplane which utilize electrical power and 
there are many different designs of each 
levice. They must be so designed that in 
ternal failure does not disturb the electrical 
system. Driven devices and mechanical de- 
tails must be so designed that the other 

tions of the aircraft are not disturbed 
when an accessory failure occurs 

Radio and electrical control devices 
should have internal protection. Since 
power is supplied to this type of equip 
ment by a power feeder any protection 
which is located in the feeder circuit will 
not protect individual and small circuits 
within the radio equipment. Therefore, 
the equipment designer must protect these 

| internal circuits so that a disturbance 
therein is not reflected through the feeder 
it into the electrical system. 
eaters and solenoids are examples of 
reliable electrical devices. Here, sim- 
nd rugged construction is possible. 
lly the only fault which can occur in 
devices is an open circuit. There have 
too many occasions where solenoid 
witiugs have been shorted to ground at 
the point where the positive conductor is 
connected to the external binding post. 
Such a fault usually results in rupture and 
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Fig. 4—Heavy electrical conductors, severed by gunfire, fray and burn clear. 


im open circuit of the coil winding. Light 
ing devices are in the same class since rup 
ture of the filament circuits gives an open 
ircuit and no further damage. Lamp socket 
design is often inadequate and careless 
workmanship can result in short circuits 
This is a result of the confined space in 
which a socket must be located. However, 
it appears to be quite possible to improve 
the design of small sockets 

Motors are the most vulnerable of the 
electrical devices and, therefore, need in 
protection more than any other 
device. In most aircraft applications elec 
tric motors are used to drive a gear reduc 
tion or pump. Any failure or overload re 
sulting from improper use of the bearing 


ternal 


or other driven device will seriously over 
load or stall the motor. When this occurs 
the motor receives a starting current of 
ipproximately six times normal value, and 
will destroy itself in a short time, usually 
less than one minute. It is a relativeh 
simple matter to protect the motor against 
this condition so that the electrical system 
is not seriously overloaded while it is burn 
ing clear. 

Ihe designer's efforts to design failing 
into electrical equipment should 
issume that overabuse is unavoidable at 
some time during the service life of his 
design. This can be cared for by underrat 
ing the machine or by protecting it. Under 
rating is a method which has many 
friends and has certain undeniable ad- 
vantages so far as the growth of loads is 
concerned. For example, a generator can 
deliver 150 amp. at its minimum speed 


safe 
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continuously. Many engineers are in favor 
of rating that generator at 100 amp. Thus, 
the user is ignorant of the true ability of 
the machine. He believes the nameplate 
rating and is not likely to overload the 
machine. This method leads to excess 
veight since a 150 amp. machine must be 
considerably heavier than a 100 amp. ma 
hine. Everything that the airplane does in 
performance and its ability to return in 
come is dependent on weight. Therefore 
this writer favors rating the machine at its 
true abilitv and the use of protective de 
vices so that overabuse will not damage it 

\n outstanding example is the engine 
starter. The starter is a device used only 
on the ground. For that 
i Further, there is no 
particular safety hazard incurred in reduc 


reason any 
weight is too much 


ing weight. The designer should be en 
ouraged to design a starter of normal 
weight. Incorporation of proper protec 
tion will enable him to utilize materials 
to the maximum ability without regard to 
starter limitations. The other recourse is 
to design a starter which will withstand 
several minutes continuous duty instead of 
the normal 30 sec. and to use enough ma 
terial to absorb the heating that results 
from overlong use. 

Protection will reduce weight. Maximum 
ise of minimum weight is the prime goal 
of aircraft and accessory designers. Every 
designer should make reliability his first 
objective and minimum weight the second. 
The addition of protection to give failing 
safe will enable the aircraft user to have 


both. 


659 








Die Castings Extensively Used 


In Variable Speed Drive Redesign 


IN THE NEW DESIGN of Graham planetary transmission, 
costs have been reduced radically, without sacrifice in quality 
or performance, by adapting numerous parts to manufacture 
by quantity production methods. Improvements were also 
made in the mechanical design. For example driving depends 
upon rolling traction of steel on steel, and traction increases 
as the pressure between the cones and the control ring is 
increased. Pressure results from centrifugal action on the 
cones, so pivoted at the small end that there is a tendency 
for the centrifugal force to press them outward against the 
ring. In all prior designs outward pressure was further 
increased by weighted blocks to which extra loading was 
sometimes applied by cam or spring action. With such 
loading, bearings were necessary at the large end of the cones 
and either universal joints or expensive spherical bearings at 
the small end. Machine work was required on the carrier 
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and bearing blocks and the bearings took extra space, adding 
to size, weight and cost. 

Since the control ring provides an anti-friction outboard bear- 
ing for the cones, only one set of bearings at the small end of 
each cone is needed. Traction is now provided entirely by 
centrifugal force. The smaller motor now used rotates at twice 
the speed of the former. Although the motor has the same 
power, cost is less than the larger, slower type. Cones are pro- 
portioned, in the standard unit, to give output speeds from onc- 
fifth input speed forward, through zero to one-fifth input speed 
in reverse. Further simplification was achieved by mounting the 
small-end cone bearings in die cast blocks having integral 
trunnion pins. Hence spherical bearings or universal joints are 
unnecessary. The die-cast carrier requires machining of flash, 
drilling of two flange holes, tapping of four cored holes, reaming 
five holes, and machining for the rabbet fit to mating flange. 
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A machined recess is fitted to a flange at one end of the 
carrier, keyed to the motor shaft with two screws. A 
flexible coupling is not needed and a separate bearing for 
the carrier is unnecessary. Carrier weight is taken by 
two motor bearings which in combination with the floating 
support afforded by the control ring have ample capacity 
or the loads imposed. Support blocks for the pair of 
natched and preloaded thrust-type bearings for each cone 
» die cast with integral trunnion pins, the bearing seat 
ing machined to size. The only other machining re- 
tired, except for tapping of other cored holes, is turn- 

' of an undercut groove for a snap-ring ball bearing 
etainer. With the sand cast main housing, several boring, 
ing, drilling and tapping operations were needed. All 
urfaces mating with other parts required machining. The 
astings themselves were not low in cost and, in finished 
form, the main housing was expensive. The main housing 
8 now a die casting and the only machine work needed is 
tap several holes and drill four holes. The main bore, 
ich serves as a guide for the control ring, is cored to 

, as it requires only a 0.002-in. draft. One end opening 
ored to fit a rabbet machined on the end of the sand 
motor and bell and needs no facing. The holes for 
iching screws are cored to tapping size. The cover at 
output shaft end is die cast with a rabbet to fit a cored 

ss in that end of the main housing, the two parts 

ng so closely that neither face needs machining. The 

y machining on this end cover is the tapping of screw 


ODUCT ENGINEERING — OcTosER, 1945 


PRODUCT DESIGNS 


Die Castings 


holes, as the ball bearing recess is cored to size and the 
bearing is inclosed with a die cast cap. Another die casting 
carries the control ring which, like the cones, is of case- 
hardened SAE 4615 steel. A ring of the same steel was 
previously used, cut from a tube with a thick wall and 
then ground almost all over, besides having a machined 
hole for a control pin. The present ring, an insert, is 
turned and faced and then is case-hardened before casting 
in place. Since the metal cast around it is zinc alloy of 
moderate melting point and formed in a relatively cold die, 
the temperature of the ring is not raised enough to affect 
its hardness. When the ring is assembled over the cones 
and inside the housing, it has free sliding fit in the housing 
bore, the only function of which is to keep the ring from 
cocking, as it is self-centering. When the assembly is 
made, the pin is fitted into the logarithmic spiral slot of 
the disk. For a given angular motion of the disk and the 
dial attached to it, the ring is shifted a corresponding 
amount, and a corresponding speed change occurs. Thus 
the dial has uniformly spaced graduations for given speed 
changes. Only a slight pressure of the walls of the slot 
against the ring pin is required to move the ring axially 
in effecting a speed change. 

Although the necessary casting dies required a large 
investment, tooling costs are lower, and machining time 
is reduced. After making a reasonable allowance for tool 
amortization, overall cost reduction is estimated to be 


about sixty percent. (Continued on next page) 
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NEAREST EQUIVALENT PRIOR MODEI NEW MODEL 
Number 
Required Required 

Name of Ma- Weight Per Machine Work Name ol Per 

Part terial Unit Required Part Material Weight Unit 


Number 


Machine Work 
Required 


Main Gray Face and drill feet Main 


Housing iron 


End 
Plates 


Top 
Cover 


Shifter 
Yoke 


Cone 
Carrier 


91 Ib l 


Face, bore, drill and tap 
both ends 

Face, drill and tap top 

Face, drill, ream and tap 2 
side bosses 

Dnill and tap 3 oil holes 

Broach slot for control ring 
pin 

Turn OD 

Face 2 steps one side 

Face 3 steps other side 

Drill 11 holes and tap 4 

Bore bearing seat 

Face 1 side and drill 4 holes 


Drill and ream shaft hole 
Face both sides of both 
forks and round off 
Drill 6 holes and tap 4 
28 operations in all, in- 
cluding 
Turn OD both ends and 
end bosses 
Face both ends and parts of 
flange 
Machine weight slots 
Bore 2 seats for bearings at 


Zinc alloy 33 lb. l 
Housing 


Zinc alloy 14 0z. 


Top Zinc alloy - 14 oz. 
Cover (serving 
also as a control 
housing) 

Shifter 

Cam 


Zinc alloy 6 oz. 


Zinc alloy 84 oz. l 
(3 parts) 


Cone Carrier 
(including 2 
trunion pin caps) 


Drill and tap 4 holes 

Tap 15 cored holes 

No other machining except 
for flash removal 


Drill one hole 
Tap 5 cored holes 


Ream core worm shaft hole 
Drill 2 holes 
Tap 4 cored holes 


Tap 2 cored holes 


Drill and ream pilot pin 
hole 

Tap 4 cored holes 

Ream 4 trunion pin holes 
Drill holes as needed for 
balancing—machine rab- 
bet and drill 2 holes in 
flange. 


odd angles 
Drill and tap 4 holes 
Control Cut off of steel tube 
Ring Bore stepped diam. and 
chamfer 
Drill radial holes 
Turn out side dia 
Face ends and mill 2 slots 
in OD 
Grind, 1-OD, 1-ID and 1 
end after hardening 
Machine all over and grind 
2 faces 


Control SAE 
Ring 4165 steel Harden, grind, bore and 
cast in face after casting in place 
Zinc alloy [urn OD and chamfer 
edges 
Drill pin hole 


7j oz. Cut off of steel tube 


Bearing Steel Bearing Blocks Zinc alloy 2} oz. Tap 2 cored holes 


Blocks for for small end of each Turn under cut groove for 
large end of cone (none lock ring. Drill and tap 
cone needed on large 2 holes. Turn trunion 


end) pins 
End Plate Gray Face on side End Plate Zinc alloy 2 oz. None 
bearing caps iron Drill 


and counterbore 4| Bearing caps 
holes 


* This a pplies to a unit in which motor is attached to the transmission housing. 


In models having a separate motor, two end plates 
are required. 


To close the top of the housing, an- 
other die cast cover has a flange to fit 
the flat top face and a recess for a con- 
trol disk next to the main housing. A 
dial covers the top recess. Both the 
latter elements are die cast, the disk 
with a corded recess in the shape of a 
spiral and the dial graduations and 
numerals being formed by the die. 
Between these two elements there is, 
in some models, a worm gear fastened 
to a stem cast on the upper face of the 
disk. To this steam, the dial is also 
fastened. A worm meshing with the 
worm gear is turned by a die cast 
knob. In the model having a single- 
turn control, the worm gearing is 
omitted. 
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PRODUCT DESIGNS 


Combination 
Milling Machine 
Has Electronic 
Feed Control 








OPERATIONS at almost any angle or compound 
angle can be completed without changing the 
original set-up in a new combination horizontal and 
vertical milling machine. Designed by the Fray 
Machine Tool Company, the No. 9 turret-head and 
ram-type miller has variable-speed electronic power 
feed. Work operations which can be performed 
include precision jig boring, slotting, drilling, tap- 
ping, keyway milling, end milling, profile milling, 
die sinking, serrating, spot facing, counterboring 
punch forming and spline milling. 


? £ 
JE OS 
mounted on 

JYouble row ana 
Ja 
































ree singile row 
radial thrust 


ba bearing 


















spindle No 
40 nationa 
m.m. taper 
























Ram, mounted on a rotating index 
table, has two control levers for 
positioning the vertical head. Vari- 


"f bearing 















Silent chain enclosed 


“se s and operares nm 





















able feed is obtained with a 1 hp. Rear bearing — 
f labi Ower feei - 
electronically controlled motor. Hori- 2d-f————— AME... 
1 ` e -" = reversing 
zontal spindle is driven by a 5 hp. Counter shaft. 


fever arid 
gear bor 





motor through a V-belt to a counter- 
shaft variable-speed pulley and from 
the countershaft by a silent chain. 
Vertical head spindle is driven by a 
| hp. 1,200 r.p.m. motor through V- 
belt and stepped pulleys giving four 
spindle speeds. Coolant is supplied Countershatt variable 
by a 1/8 hp. motor-driven pump from speed pulley 

a tank cast in the base. ‘hp. de shunt motor 


Eccentric adjustable 
housings, indicatin 
dlial añd hand whee! 
controling speed of 
horizontal spindle 















= Cross feed 
= engaging lever 
= 





5 hp. motor 
Speed reducing unit arive fo 
directly connected to 
motor, fwo positiors, 
fast and slow 






Ya hp. coolant 
pump "moror 
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Three-Dimensional Vibration Table 


Cycles Automatically 


THE THREE-DIMENSIONAL VIBRA- 
TION TABLE, designed by the L.A.B. 
Corporation, has a capacity of 500 lb. It 
generates rectilinear and substantially har- 
monic vibration in horizontal lengthwise, hori- 
zontal crosswise and vertical planes, or in any 
two combined planes. The double amplitude 
can be changed from 0 to 1/2 in. while the 
table is in motion. Automatic cycling gives a 
continuous vibration cycle through a range 
of from 10 to 60 cycles per sec. Cycling is 
automatically reversed after an acceleration of 
10 g. is reached. Variable-speed drive of the 
7 1/2 hp. motor is of the variable-voltage 
control type. Since vibration itself is a de- 
structive force, all parts are of rigid design 
and all bearings free of play. Control dials 
and switches are centralized at one end of 
table to provide accessibility and ease of 
control. 


RRS 


Pin keying bushing and eccentric 
to the main shaft 


Bronze eccentric 


Main drive shaft 
Bearing bushing 


Main drive shaft consists 
of three eccentrics. Each 
bronze eccentric has an 


oblique bore. The inner 
bearing bushing is also 


bored obliquely and both 
the bushing and eccentric 
are keyed to the shaft with 
a large pin. Pin fixes posi- 
tion of bushing but allows 
eccentric to be moved 
axially to alter the stroke. 


Eccentrics 


Sai aia: & 
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Mechanism. Each eccentric 
is moved with two thrust 
plates at each end. Each 
thrust plate is moved by a 
pair of shafts with a screw 
thread. Chain drives inter- 
connect each pair of shafts 
and maintain parallelism 
in the two ends of the 
thrust plates. A split nut 
for the screw thread has a 
flange riveted on each half 
into which small gear teeth 
, : are cut. When nut halves 
| dm m \ h SE I are positioned internal 











gear segments lock flange. 


Chain drives 


Bearing 
bushing, 


^ 


Shatt fo 


move fhrus 








Flange — 


Synchrenous 
motor 





Automatic cycling is con- 
trolled by a dial, turned by 
hand knob or a small syn- 
chronous motor, to actuate 
1 rheostat. Two adjustable 


e. fingers on the dial operate 
an the reversing switch on 
er tact. When vibration 
s0 exceeds an acceleration of 
th 10 g., a solenoid lock pre- 
ic vents increase in motor 
th d. The 10 g. switch si- 
si B ‘“ultaneously reverses the 
ws tion of the synchron- 
ed motor. This reverses Relay B -f 
ke. cycle and reduced the 


Motor C- For delauir 
breakin 


cycle and reduces the i 
n. of the main motor. | ud LT directly bu 
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PRODUCT DESIGNS 


Cam Ratchet Yoke Spline Hydraulic cylinder Cylinder relief 


controlled wheel ratchet shaft 
pilot valve / 
\ 


\ 


Hyraulically Controlled 


Machine Assembles 


3-Piece Engine Crankshaft 


DESIGNED TO ASSEMBLE and dismantle the 3-piece crankshaft 
used in 18-cylinder aircraft engines, the Vulcan hydraulic assembling 
machine also tightens and stretches the bolts holding the sections to 
gether. Bolts are stretched to a tolerance of +- 0.002 in. Hydraulic 
system consists of a vane-type pump, relief valve, hand start- and stop- 
valve, four-way valve, operating cylinder and a cam-controlled pilot 
valve. Cycle of the machine is started by opening the hand start- and 
stop-valve which opens the relief valve allowing hydraulic pressure to 
pass through the four-way selector valve to the hydraulic cylinder. The 
ram of the hydraulic cylinder is attached to a yoke ratchet which actu 
ates a ratchet wheel. This ratchet wheel has an internal spline which 
fits on the spline shaft. Motion of the ratchet wheel revolves the 
spline shaft which tightens the bolt in the crankshaft. The bolt can- 
not be tightened and stretched the required amount with one stroke 
of the ram and therefore a reciprocating motion is required. Recipro 
cation of the ram is produced by the cam-controlled pilot valve operated 
by a set of cams mounted on the yoke ratchet. ‘The cam-controlled 
pilot valve is connected to the four-way valve which controls the pres 
sure flow to the cylinder. Pressure applied to the cylinder controls the 
amount of bolt stretch governed by the cylinder relief valve setting. 
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valve 


Note 
Start of forward 
stroke shown 
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Plastic Bottle Closures 
Made with Automatic Press 


PLASTIC CLOSURES for beverage, drug and 
cosmetic bottles in large quantities are molded in 
a fully automatic 150 ton hydraulic press. De 
signed and developed by the F. J. Stokes Machinc 
Company the press has a 10 sec. cycle exclusive 
of curing time. Cavities in the mold vary with 
the size of the cap, 64 for a 28 mm. cap and 100 
for a 20 mm. cap. One attendant can operate 
several presses and the press can be operated 24 
hr. a day. Press is used for theromsetting materials 


Loading board 
(Cover and hopper 
are removed) 


—— OR marae agg 


Ball preforms are led from a hopper 
to a leading board that feeds the ball 
preforms to the mold cavities through 
tubes. A vibrator shakes the board 
keeping the tubes filled with preforms 


Unscrewing the molded cap is simple 
hesive contact between the molded 
is, mold cavities and threaded force 
£s is broken by partial rotation of 

force plugs. Loosened caps are 
ped from the plugs by rubber 

Wipers that pass across the mold. A 
nbination toggle-hydraulic action 
ures parallel closing of the mold. 
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Mobile Generator Produces Oxygen at Advance Bases 


Fiberglas textile fibers in 
bulk form 6 to 12 in. in 
thickness insulate this mo- 
bile generator to help 
maintain the necessary 
—30 deg. temperature. The 
insulation also aids in con- 
trolling convection cur- 
rents which might disturb 
operation of the equip- 
ment. Additional advan- 
tages of lightweight and 
fire safety are realized. 
The generator was de- 
signed by Air Products, Inc. 


Random Notes on Reconversion 


A new gas water heater of the automatic 
storage type is now being produced by 
Servel, Inc. Features of the line include 
heavier insulation, complete safety con- 
trols. Height is 448 in., width 24 in., and 
depth 263 in. Shorter height and greater 
width conform to consumer preferences 
as shown in a recent appliance survey con- 
ducted by the American Gas Association. 


x * * 


Overnight deluxe railroad coach travel is 
promised with the new Slumberliner coach 
developed by American Car and Foundry 
Company. Improved washroom facilities, 
a vanity room with individual vanity tables 
and concealed wash basins, folding arm- 
trays and individual controlled lighting at 
each seat, and doors are im 
portant innovations in the design. Stain- 
less steel reflectors reflect light onto the 
underside of the baggage rack which serves 
as a diffusing reflector. Curtain tracks 


automatic 
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permit adjustment of window drapes so 
that either half of the window can be cov- 


ered as desired. 
x x E 


The first 1946 Hudson automobiles are 
now in production. While basically similar 
to the 1942 models, these cars include 
refinements in styling and numerous engi- 
neering improvements. 


* * * 


Tool steel tubing is now being used for 
bearings, bushings and sleeves on the Gid- 
dings and Lewis table-type milling ma- 
chine. Bronze bushings were formerly used. 
Little change in design was required for 
application of the new material. 


* K * 


Double-duty machine developed by Elec- 
tric Household Utilities washes clothes, 
and also does dishes. Tub and agitator 
are removable, converting machine to dish- 


washing. Agitator is of new design to re- 
duce wear on clothes. Clothes are spun- 
dry in eight minutes. A stabilizer mini- 
mizes vibration. Machine is 36 in. high; 
two feet wide; weighs 212 lb. It will 
be described in a forthcoming issue. 


x * * 


The 1946 Studebakers will have newly 
designed springs in which action has been 
improved by tapering leaf ends and using 
oil-impregnated, full-length inserts to re 
duce interleaf friction. Spring leaves are 
shot-peened. 


* * * 


New stoker, designed by A. O. Smith Com 
pany, is of formed and welded steel con 
struction. Stoker is compact in size, fea- 
tures extensive use of rubber mountings, 
a spring-loaded clutch which eliminates 
shear pins, and an easily removable motor- 
blower unit. 
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PRODUCT ENGINEERING EDITORIAL 


The American Society of Design Engineers 





ROUP MEETINGS of design executives in various geographical centers, sponsored by the 
editors of Propucr ENGINEERING, have demonstrated the great need for product design execu- 
tives to have the opportunity to exchange ideas and experiences. 
















At these meetings, beginning at nine-thirty in the morning and ending with a dinner at night, 
vice presidents in charge of engineering, chief engineers and assistant chief engineers discussed 
informally their common problems, such as hiring and training personnel, wage incentives, patent 
reward systems, the place of the chief engineer in the corporate structure, relations with 
production, sales and purchasing departments and numerous other subjects. Voluntary comments 
at the meetings and unsolicited letters from those attending testified to the value of such informal 
discussions. At each meeting the majority present urged the organization of a permanent society or 
a division in an existing national engineering society to serve the interests of design executives. 





On the premise that there are already more than enough engineering and technical societies, it 
appears that the needs of mechanical engineering designers for organized interchange of ideas and 
experiences can be served best by a properly functioning division of an existing national society. 
The American Society of Mechanical Engineers is the natural parent for such a division because 
that society is intended to cover all branches and phases of mechanical engineering. 













_ The absence of a design division in the A.S.M.E. is mainly attributable to two factors. Design 
engineers now members of the A.S.M.E. have not been articulate enough in expressing their 
need for such a division. Secondly, the executive personnel of the A.S.M.E. has, for a number of 
reasons, failed to investigate properly and fully the need for a design division. 





With the return to “peacetime operations,” one of the first steps taken by C. E. Davies, execu- 
tive-secretary of the A.S.M.E. was the calling of a meeting of interested A.S.M.E. members to 
investigate the need for a design division and to recommend procedures for the organization of such 
a division if it were deemed desirable. The sentiments expressed at the Propuct ENGINEERING 
group meetings have been transmitted to the A.S.M.E. executives and submitted also to the 
A.S.M.E. committee investigating the possibilities of a design division. 











The editors of Propucr ENGINEERING are convincéd as a result of discussions with more than 
one hundred design executives and by the enthusiasm shown at the group meetings sponsored 
by Propucr ENGINEERING, that not only is there a real need for mechanical engineering designers 
to have an organization, but that such an organization is inevitable. Will it be an independent 
society? Will it be a division of an existing national engineering society? Should it be a division of 
the A.S.M.E.? Or should it be a division of some other society? In presenting these questions to 
our readers we offer the pages of PRopucr EwciNEERING for expressing their views in a frank dis- 


cussion of these all important questions. 
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Development of Patents By 
Small Manufacturers 


WILLIAM K. RIEBER 


Sound and equitable procedures for inventors and employers in small manu- 
facturing firms to develop latent values of patentable inventions are de- 
scribed. Functions of a patent department and patent attorney are defined. 


NOW THAT INDUSTRY is tackling 
problems of reconversion, small manufac 
turers need every possible advantage to 
weather competition. Sound patent pro 
tection is one such advantage, but it can 
and should go much further than securing 
a few licenses or applying for a few 
patents. 

Foresighted executives should 
the latent values of sound ideas. 
be done at little cost. A small concern 
can often do this better than a giant indus 


de ek p 
This can 


try because its engineering department, its 
best source of inventions, is usyally pro 
portionally larger and almost always more 
flexible than that of a larger concern. Be 
fore a small concern can benefit from its 
favorable position, every effort” consistent 
with economy must be made to encourage 
reward, and protect inventions, by making 
use of the best patent procedure 

loo frequently 


purely legal 


patents are treated as 
problems. Many large firms 
employ attorneys who try to limit compe 
tition rather than to develop ideas, and 
the resulting patent structure becomes a 
maze of intricately drawn, complicated, and 
patents of dubious validity and 
value. Often such a patent structure can 


be dí 


verbose 


troyed by an unfavorable judicial 


decision on one patent. 


itives of small manufacturing con 


Exec 


erns too often wait until there 


trouble or 


is infringe 
a patent application is 
) file before consulting a patent at 
not, and this 
ill details are left to the 


it 


hen as often as 


torneys are generally 
not superhuman. lhes 
t in invention when none 
nve hat has | | bed 
ivention that has been described 
lv in a publication cannot be rr 
idded to the 


in application after 


Nothing can be 


l 
um of 


it has been 
the inventor declares it 
first 
Evidence cannot be produced to establish 


pnonty if an 


hied, even if was 


merely forgotten in his disclosure. 


inventor's notes are inade 


quate Such omissions can be avoided by 


careful, schematic, and early planning of 
engineers and inventors 


A business organization desiring a patent 
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structure should first have written agree 
ments with its employees whereby the em 
ployer receives by assignment certain pat- 
ents granted to its employees, and the 
employee receives a consideration therefor, 
either a royalty or cash, An employee patent 
plan was described in Propuct ENGINEER 
inc, March 1945, page 187. The remuner 
ation should not be neglected because, like 
any contract, a patent assignment may be 
invalid if nothing is given to an employee 
inventor. ‘he employer-employee agree 
ment should be drafted by an attorney. 
Organization of a patent department fol 
lows establishment of such an agreement. 
lo keep down expenses, small concerns 
often. retain a patent attorney on a consult 
ing basis, employing his services principally 
to prosecute patent applications and to 
get opinions on legal questions related to 
patents and inventions. The rest of thc 
work of the patent department can be 
handled better by an engineer within the 
organization supervised by a patent attor 
ucy. Depending on the size of a concern 
the work of a patent department may re 
quire part of an engineer's time or the full 


time of several persons. Regular meetings 


of the department and the attorney should 
be scheduled to review all active inventions 
ind patents and answer questions. Agenda 
for meetings should be prepared in ad 


vance and questions saved for meetings 


Patent Terminology 


\ few terms used in patent work are de 
fined here because they 
ised and their 

] 


known for a clearly understood procedure 


are often loosely 


true meanings should be 


LETTERS) PATENT. Limited monopoly 


that government grants an inventor in ex 


change for public disclosure of his in 
vention 

lhe United States Letters Patent is à 
document containing (1) a description of 
the invention and discussion of objects and 
novel features, (2) drawings, when possible 
(3) a list of features to be protected, and 
+) a grant of monopoly. Part (4) gives a 
patentee the valuable right to stop others 


from using, making or selling the inven 
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tion. This “right to prevent” is all that is 
conferred by a patent. Contrary to the 
popular concept, a patent does not of itself 
grant the right to make, use, or sell. 


DiscLosumEs. The revealing of an inven 
tion, previously secret, to others. Also the 
portion of letters patent that reveals th: 
invention. 


SPECIFICATIONS. Broadly, the portion ot 
letters patent that includes drawings, dis 
closure, and claims. Also synonymous with 


the disclosure portion. 


Date or conception. Date when basi 
mental concept of invention first occurred 
to inventor. 


REDUCTION TO PRACTICE. Embodiment o! 
an invention in actual, functioning, and 
tested model. It is also the act of applying 
for a patent. This is called "'constructiv: 
reduction to practice." 


Dur DILIGENCE. Persistent efforts by an 


inventor to perfect his invention. 


Prior Art. Previous activity in same field 
as invention. 


ANTICIPATION. Prior existence of a device 


embodying a supposedly novel invention 


Prior existence of a valid 
patent that bars unlicensed use of an im 
proving or correlated invention, 

though second invention be patented. 


DOMINATION. 
even 


Searcu. Investigation of prior art, pa: 
ticularly to discover whether "anticipatioi 


or "domination" exists. 


action conducted in 
Patent Office to determine which of two 
or more inventors is legally entitled to 4 
patent on a common invention. 


INTERFERENCE. An 


INFRINGEMENT 


license l 


Making, using, or selling 


vithout device covered bi 


other's patent 


Craimms. Portion of letters patent that 


cites features covered by granted monop« 


The word “invention” is not defined ! 
cause the courts and the Patent Office have 
been trying for many years without success 


to evolve a concise and acceptable deh 
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Practical general form indicated by words in italics and in paren- 
theses. 


(Title, ANTI BACK-LASH SYSTEM 

Be it known that |, Edward H. Smith, citizen of the United States, 
resident of the County of Los Angeles, State of California, have 
invented a new and useful device for eliminating ''back lash'' in pre- 
cision worm and gear trains. 


My invention applies generally to gear trains of the worm and gear 


type, and more particularly to those used in precision indicating 
devices. 


(Application of invention) 

It is obvious that in any worm and gear combination the precision 
of indication is affected by the necessary freedom between worm and 
gear. This freedom is detrimental because when the direction of 
drive is reversed, some rotation of the worm shaft occurs before the 


gear starts to rotate in the opposite direction. This freedom of 
motion is known as "back lash." 


(Brief comments on related art) 
It is recognized that spring loaded spur gears have been used to 
accomplish the same purpose as my invention, but in all previous 
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Fig. I—lllustrations with evidence of conception can be 
free-hand sketches but should be readily understood. 
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EVIDENCE OF CONCEPTION 


WITNESSES: 





devices of this nature the purpose has been accomplished by using a 
plurality of spur gears, spring loaded with respect to each other and 
all meshing with the same pinion. 

One object of my invention is to eliminate the "back lash'' aad thus. 
improve the accuracy of gear drives. 

Another object of my invention is to provide such an anti ‘back 
lash'' system which is applicable to worm gears. 

A further object of my invention is to provide a means for correct- 
ing ''back lash'' which may be substituted in existing gear trains. 

For a more detailed description of my invention reference is made 
to the attached drawing (Fig. 1) in which a worm gear traia employ- 
ing my invention is shown. The worm member of the geor train is 
divided into two parts. One worm portion | is secured to a shaft 2 
by means of a pin 3. The other worm portion 4 is slidably mounted 
on the shaft 2 but is prevented from rotating thereon by a pin 5 in 
shaft 3. The pin 5 engages a slot 6 in the hub of worm portion 4. 
A compression spring 7 pushes worm portion 4 toward worm portion 1. 
The thrust of the compression spring 7 is taken by a washer 8 and a 
pin 9 in the shaft 2. The threads of the worm portions 1 and 4 are 
kept in tight engagement with the teeth of a meshing worm gear 10, 
thus preventing ''back lash.'' 

| claim in a worm and gear train a worm divided into a fixed 
portion mounted onm a shaft and a slidable portion slidably mounted 
to the same shaft, the teeth of both portions being so disposed as to 
form a continuous worm, a spring urging the slidable portion towards 
the fixed portion, a guide pin in the shaft preventing rofary motion 
of the slidable worm portion with respect to the shaft. 


| claim all other advantages that may appear from the above 
disclosure. 


IN TESTIMONY WHEREOF, the undersigned has executed this 
instrument. 
eee ee }. Wend ed wader ee EEG heeeneeeees eeceueeece 
(month) 









INVENTOR 
Explained to and understoed 


Sworn to and subscribed before me 


NOTARY PUBLIC IN AND FOR THE COUNTY OF ........ 
STAVE OF ....o coe eee 











ton. It is often defined negatively by 
ting acts that do not constitute inven 





n—a lengthy and unsatisfying procedure 
in be defined to suit individual ideas 






Patent Department Functions 





here are two important dates in the 
development of a patentable inven 
The date of conception and the date 
duction to practice. If the patent de 
nent does no more than thoroughly 


1 








sh these dates and substantiate them 
ompetent evidence, it more than 
hes its existence. 
ie date of conception, to amplify thc 
ution, is the date when an inventor 
conceives the means of fulfilling a 
Conception takes place when án in 
sees the first uncertain indications 
solution to his problem. Inventors 
ild not wait until their inventions are 
plete and proven before disclosing o: 

























recording them. Waiting often results in 
losing interference actions. Therefore, the 
first step leading to an issued patent is to 
establish as early a date of-conception as 
early as possible with documentary evi 
dence. 

[his document may be called an “evi 
dence of conception.” The form of such 
a document, as shown by the accompany 
ing sample and Fig. 1, is similar to the dis 
losure portion of a patent, but fortu 
nately it is free of many Patent Office limi 
tations. A general form for all such docu 
ments is indicated by words in italics. As 
inany means for solving a problem as an 
inventor can think of can be discussed and 
rightfully claimed as his invention. Which 
ever are found later to be the correct and 
best solutions are claimed in the patent 
application. The various solutions dis- 
cussed in the “evidence of conception” 
need not all be novel, or even workable. 
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If a patentable invention finally develops, 
and is in some way based on the earlier 
concept, the inventor's position in an in 
terference action is greatly strengthened. 

Considering the potential value of this 
document, it should be carefully drawn 
after thorough discussion by the inventor, 
his superior, and the head of the patent 
department. The inventor should be as 
sured that if his solution, even though 
nebulous at first, is a correct one and is 
patentable, he will get full credit, regard 
less of suggestions given by his superior or 
by the patent department. Unless this 
stipulation is made, inventors are loath to 
disclose their ideas until sure that the 
wil work and that full credit can be 
claimed for them 

Although the evidence of conception 
may be offered as evidence im court, it 
should not be composed in legalistic style. 


full of “whereas,” “hereinafter referred 
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REDUCTION TO PRACTICE APPARATUS 
FOR TESTING CORE SAMPLES 


‘oil position 
odjusting 


RS 


OPERATION OF THIS APPARATUS 
WITNESSED BY ME 


Fig. 2—Models showing reduction to practice should be 
photographed and endorsed for use as evidence. 


to,” and like phrases. Such phraseology 
confuses the inventor and witnesses. 

The “claim” portion is not absolutely 
essential, but it helps to crystalize the sub- 
ject matter and points the way for future 
research and efforts toward “reduction to 
practice." 

Sketches for illustration should be on 
tracing paper to facilitate reproduction. 
Although they need not be works of art, 
they should be clear enough to be readily 
understood several years later, when, if 
ever, they will be needed. 

In writing up an evidence of conception 
joint inventors, it should be ascer- 
tained that each of the joint inventors has 


for 


really contributed something to the in- 
vention. Including a man’s name as joint 
inventor merely for the glory it may give 
him, may lead to embarrassment if there is 
later interference or infringement action. 

The notary’s seal should be impressed 
through all sheets, including drawings, and 
as soon as practicable the document should 
be reviewed by the patent attorney to de- 
termine legal sufficiency, adequate dis 
closure, and other details. 

An invention is not legally completed 
until the second important date in its life 
when its workability has been proved by a 
“reduction to practice,” that is, by embodi- 


ment in a working model. A model need 
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not be commercially complete, but can be 
crude, providing it works and adequately 
illustrates the principle of the invention. 
The best evidences of reduction to 
practice for mechanical devices are en- 
dorsed and dated photographs of the 
model, together with properly witnessed de- 
scriptions of tests. The original model 
should be identified by a mark such as a 
serial number which will show in the 
photograph. and then preserved intact. For 
chemical and electrical inventions, the 
evidence must often be laboratory notes, 
circuit diagrams, oscillograms, samples, and 


the like. 


Patent Department Functions 


One of the primary functions of a patent 
department is to bedevil inventors until 
all necessary information is filed. If this 
evidence is ever needed, it will probably 
be several years old, and so must be clearly 
understandable and witnessed by respon- 
sible persons who understand technical 
matters, and who will likely be available 
several years hence. Fig. 2, showing re- 
duction to practice and its endorsement, 
is an example of one piece of such evi- 
dence. 

Patent law, perhaps more than other 
law, is based on maxims of equity. Among 


Anti-bocklc:h worm pevr syste 


Fig. 3—Private patent file systems should suit individual 
needs. Above, cards are indexed by subject matter. 


these is the doctrine of laches, that is, loss 
of one’s rights through failure to exercise 
them. To prevent laches, an inventor's 
records between conception and reduction 
to practice should be fillea liberally with 
journal entries, laboratory notes, photo- 
graphs, drawings, and other evidences of 
“due diligence.” 

Since evidence of due diligence is sup- 
plementary, it need not be as elaborate as 
the evidences of conception and reduction 
to practice. Although an inventor need 
not pursue the perfection of his inven- 
tion to the exclusion of all other activity, 
his records must show a persistent effort to 
bring his experiments to a successful con- 
clusion. 

Ordinarily a patent is granted to the 
first person to conceive an invention. How- 
ever, it is well to make sure that due dili- 
gence is exercised, because a year after 
first conception a second inventor may ac- 
quire "intervening rights.” Complete 
failure to show efforts toward reduction to 
practice sometimes is construed as “aban 
donment" or "detrimental suppression" of 
the invention and hence reason for denying 
a patent. 

Records of progress and actual reduction 
to practice after filing a patent application 
are relatively unimportant, at least as far 
as protection is concerned. However, 
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progress records are still useful to the at- 
torney in prosecuting a case. Frequent 
and regular reviews of inventions and their 
progress by the patent department should 
maintain the files in good order and avoid 
overlooking bits of information or evidence 
that may later be the foundation of a valu- 
able patent. 

In addition to these functions, a patent 
department should build and maintain a 
file of information on the art pertinent to 
all company products. Such a file consists 
of trade literature, catalogs of competing 
equipment, copies of pertinent patents, 
court decisions, and other data. The official 
Gazette of the U. S. Patent Office, which 
brings the list of all patents up to date 
weekly with a drawing and one claim from 
each, should be read by research and de- 
velopment engineers. Copies of interesting 
patents should be obtained. 

Since a published description of an in- 
vention a year or more before filing a 
patent application bars the inventor from 
receiving a valid patent, all copy for adver- 
tising or technical publication should be 
reviewed by the patent department. 

A search of issued patents to discover 
possible “anticipation” or “domination” 


pellers at the tail, driven through 60-ft. 
sectional shafts connected 
housed behind the pilots’ compartment, 


feature the recently announced Douglas 


DUAL COUNTER-ROTATING reversible pro- 


to engines 


should be made before much money is 
spent in developing or protecting an inven- 
tion. These searches should be made by 
experienced searchers in the public files of 
the Patent Office in Washington. While 
preliminary searches can be made in public 
libraries, the file wrappers, containing 
essential information on case histories of 
patents, is available only in Washington. 
These records can be obtained by mail but 
this procedure takes too much time and 
expense. The cost of a search is nominal 
and may be amply repaid by the discovery 
of dominating or anticipating patents. An 
unpatented device that was publicly used 
a year before conception of a supposed in- 
vention is also considered anticipation. 
The value of a search depends largely 
on the information with which a searcher 
has to work. A searcher should have the 
disclosure or evidence of conception, a 
description of any progress toward reduc- 
tion to practice, the patent numbers of re- 
lated inventions, if known, the intended 
use of the invention, the general state of 
the art, and any other information that 
will help in hunting prior art. The value 
of the results of a search is not only the 
discovery of prior inventions, but also is 


Commercial Transport Has Propellers at Rear 


DC-S commercial transport. The new 
plane is equipped with two liquid-cooled 
G.E. Allison V-1710 engines, producing 
1,630 hp. each at 3,000 ft. The propellers 
are made by the Curtiss-Wright Corp. 

































‘Sectional shaft drive 


often the help it affords in avoiding rejec- 
tiuns by the examiner during prosecution 
of an application. 

A fairly complete file is easy to compile 
and, if indexed for future reference, often 
obviates, or at least facilitates later searches. 
A private patent file should not be classi- 
fied by the Patent Office system. Each 
concern should work out a system best 
suited to its own needs. In a system using 
index cards, such as are shown in Fig. 3, 
the cards are crossindexed by subject 
matter. 

A patent department as described here 
can be simplified or elaborated. Whatever 
its size it should be a branch of the engi- 
neering department, although its activities 
may be governed considerably by sales 
policy and its budget determined by the 
accounting department. A level-headed 
and executive-minded engineer should head 
the department; one who can keep the 
imaginations of would-be Edisons within 
bounds, who can develop and operate a 
systematic procedure without becoming 
impeded by details. Such a patent de- 
partment, manned by competent personnel, 
can produce assets in the form of patents 
worth many times the cost of its operation. 


The shaft and engines are concealed in the 
fuselage, eliminating engine nacelles, and 
thus making more lift available. Although 
the DC-S carries 48 passengers, twice as 
many as the DC-3 which is standard on 
most airlines, its drag, or resistance to for- 
ward movement, is equivalent to only 16 
sq. ft., while that of the DC-3 is 234 sq. ft. 
The pay load at 300 m. range is 12,000 
lb. as against 5,600 lb. for the DC-3. 
Direct flying cost is 0.65 cent per passenger 
mile; on this basis, fares may be between 
1.5 to 2.5 cents per mile, in the same 
range as regular railroad fares. 





NIBS AND CATCHES FOR LIDS 


WALLACE C. MILLS 


Variety in the design of detents for removable or hinged lids on sheet metal containers such 
as tool boxes, cabinets, round cans, and boxes of all sizes and shapes has resulted from differ- 
ent service requirements and necessity for low cost production. A common and simple way of 
making catches is to form small projections or nibs in the metal of box and lid. The illustrations 
on these two pages show ways of using such projections as well as other ways of making catches. 
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ON SHEET METAL CONTAINERS 
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Ryan Aeronautical Company 


Fig. | — Drawing and print files are located within an inclosed area to discourage unauthorized entry. 


Control of Drawings and Prints 
In Engineering Department Operation 


JAMES E. THOMPSON 


Chief Engineer, Booth Manufacturing Corporation 


Files to protect drawings from damage or loss are discussed; a 
system whereby each print is assigned a number, which identifies 
the print for record and inventory, is explained; and the merits 
of print reproduction processes are presented. This is the fifth 


of a series of articles on engineering organization and methods. 


IHE DRAWINGS prepared in the en- 
gineering department are the most valu 
able articles in the possession of a com 
pany. All other departments in the com 
pany are engaged in manufacturing, sell 
ing, and servicing the articles described by 
the drawings, and safeguarding them from 
is a vital factor in the 
success of the company. 

When a company is engaged in the 


of articles for Government 


damage or loss 


manufacture 
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use, the safeguarding of drawings takes on 
idditional importance, for drawings are 
sometimes assigned a security classification 
of confidential or secret. In this event, the 
regulations governing the security of classi 
fied matter make mandatory the establish- 
ment of a dependable system for drawing 
and print control. 

Prints of drawings are normally used 
for: (1) Engineering reference; (2) manu- 
facturing; and (3) sales. Random, unre- 


corded distribution of prints precludes the 
possibility of replacing superseded prints, 
and introduces the hazard of working to 
obsolete information with resultant costly 
errors. 

The methods established for maintain 
ing control of each drawing and every 
print will vary with the size of the en 
gineering department, but each must pro 
vide a complete, practicable method ot 
regulating the: (1) Handling and filing o! 
drawings; and (2) ordering, issuance and 
recall of prints. The basic methods de 
scribed herein, are applicable to any en 
gineering department, regardless of size. 

Some descriptive terms are listed at this 
point to avoid the necessity of frequent 
repetition in the paragraphs following: 

(a) Drawing. The original tracing 
whether upon cloth or vellum, with penci 
or ink, drawn to show manufacturing 0! 
design information. 
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(b) Print. A copy of a drawing, regard- 
less of the method of reproduction. 

(c) Blueprint Unit. The activity within 
the engineering department that prepares 
prints of drawings, irrespective of whether 
blueprints or whiteprints are produced. 

(d) Regular-release Prints. The normal 
distribution of prints for each new or 
changed drawing prepared in the engineer- 
ing department, and distributed to all print 
files within the factory as the concluding 
phase of a drawing’s release. 

(e) Special-issue Prints. Prints made in 
addition to the regular-release prints, and 
at the request of company employees for 
the purposes of reference or tracing. 


Drawing and Print Files 


Every engineering department, regard- 
less of size, must have files for storing 
drawings and reference prints. Drawing 
files are commercially obtainable in the 
form of cabinets with shallow drawers for 
the flat filing of drawings up to the 22x34 
in. size, and the roll filing of drawings up 
to 42 in. wide. 

All flat-hled drawings of a given size are 
placed in one drawer, or group of drawers, 
as the indiscriminate storing of various 
sizes in a single drawer renders the locating 
of a particular drawing much more diffi- 
cut; it being only too easy for a small 
drawing to become “lost” between two 
large drawings. Each file of drawings of a 
given size is arranged in numerical 
sequence, although many numbers will be 
omitted because of their being located in 
the file drawer for another size. 

All roll-size drawings are also filed 
numerically in one drawer, or group of 
drawers, and placed side-by-side to extend 
the depth of the drawer. There are other 
methods of filing roll-size drawings, includ 
ing the use of bins, racks, or paper tubes, 
but none of these provides the ease of 
fling possible with drawing cabinets. 

The file for void and cancelled drawings 
is separate from that for active drawings. 
Since. these drawings are seldom with- 
drawn, it is practicable to use a “dead- 
storage" file in the form of a rack holding 
à quantity of large filing tubes, with each 
identified by a number or letter. 

Drawing files are located within a fire 
proof vault, or fire-resistant filing cases may 
be used. If circumstances make it im- 
possible to use either method for pro- 
tecting the drawings, then a “vault copy" 
print should be made for each drawing 
rel including all changes, and filed 
i a fireproof storage vault remote from 
the company premises. In the event the 
i| drawing is lost, a duplicate trac- 
mg can be made from the vault-copy print 
tor temporary use. Further, this complete 
£ vault-copy prints will often be, of 

n determining the proper replace- 

when orders are received for spare 

lating to an early model. 
ts are folded to a size approximating 


par 
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84 x 1] in. and filed in numerical sequence 
in standard letter-size 4-drawer filing cabi- 
nets. The drawing title-block containing 
the drawing number will usually appear in 
the lower, right-side corner of the folded 
print. The prints are filed upside-down 
to bring the number to the top, and face 
the back of the file. The fact that the 
numbers are inverted is of no consequence, 
as the eye-level will be above the file, with 
the result that the number can be read 
with ease when the prints are thumbed 
back. This arrangement eliminates the 
use of clumsy, space-consuming file folders 
or numerical dividers, and is successfully 
used in some of the largest engineering 
departments. If the drawing number is 
repeated in the upper, right-hand portion 
of the folded print, the prints need not be 
inverted when filed. 

The files arrangement is one that dis- 
courages unauthorized entry to the files 
area, and requires engineering personnel to 
request all drawing and prints from a file 
clerk, rather than serving themselves. The 
essence of drawing and print control is to 
require the engineering personnel to ob- 
tain all drawings and prints from a desig- 
nated person or persons. The arrangement 
of the engineering files provides an inclosed 
area with work space and a large sorting 
table for arranging the returned prints 
prior to refiling. A box or bin for returned 
prints is an essential part of the files ar- 
rangement. This is of the postbox type, 
wherein returned prints are dropped 
through a slot, to discourage unrecorded 
borrowing of prints. 

One person in the engineering depart- 
ment is appointed Engineering File Clerk, 
and made responsible for maintaining ac 
curate records and complete files of all 
drawings and prints. 

All drawings are forwarded to the en 


Fig. 2—Inventory rec- 
ord of drawings is 
kept on 3 x 5 in. card. 
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gineering files for indexing and filing im- 
mediately after being printed for initial 
release. This is a responsibility of the 
release group. An inventory card is pre 
pared for each drawing and remains in the 
files as a permanent record of the drawing. 


Drawing Charge-Out System 


Drawings are normally loaned by the 
files for the purposes of: (1) Drawing 
change; or (2) printing. Each loan is re 
corded on a drawing charge-out record- 
card similar to that shown at Fig. 3, 
authorized by an engineering supervisor, 
and countersigned by the person receiving 
the drawing. These charge-out cards are 
field in the drawing inventory record file 
immediately in front of the inventory card 
for the loaned drawing. They are printed 
on paper of a contrasting color. 

The charge-out card remains in the 
inventory file until the drawing is returned. 
The card may then be destroyed. 

Drawings may not be removed from the 
engineering department, except when sent 
to a commercial blueprint firm for prints. 
These transactions are handled through 
the release group. 

At six-month intervals it is desirable to 
recall all drawings to the files for inven- 
tory. The inventory-record and drawing 
charge-out cards are used for this purpose. 
Each drawing shown as loaned by a 
charge-out card is recalled. A check is then 
made to verify the fact that every draw- 
ing listed on the inventory-cards is actually 
in the files. 

Misplaced drawings are minimized by 
establishing a definite rule wherein the 
person borrowing a drawing is responsible 
for its safekeeping until returned, and must 
not loan the drawing to another person. 
This rule is enforced by deducting the 
nominal value of a misplaced drawing from 
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Fig. 3—Charge-out record 
card for drawings on loan. 
When drawings are taken 
out for any reason other 
than charge or blueprint- 
ing approval of the chief 
draftsman is required 


the pay of the person responsible for its 
loss—a practice in keeping with the policy 
of charging shop personnel with the nomi 
nal value of lost tools. 


Print Distribution System 


Prints are furnished the purchasing. 
manufacturing, quality control and ship 
ping departments as authority for procure 
ment of material, fabrication, assembly, 
inspection and packing of the parts de 
scribed thereon. A definite effort is made 
to maintain print delivery points at the 
minimum. Each delivery point gets one 
print of all the drawings pertaining to a 
given model or article. Whenever a de 
livery point requires more than one print, 
the same number of additional prints of 
ill the drawings for the model is furnished 
The only exception to this rule applies to 
sub-contracted parts where the print quan 
tities are sometimes greater than for parts 
made within the factory. The drawings 
(f these parts are identified by a large 
isterisk immediately following the drawing 
number. The regular-release print quantity 
is shown within a space provided in the 
lrawing title-block. The release group can 
then order the prints required on each 
lrawing release 

When print delivery points and basic 
juantities are determined for each new 
model, these data are issued in the form 
of a bulletin to the release group, blue 
print unit, and all print delivery points. 
This bulletin serves as authority to pre- 
pare and deliver the specified prints to each 
delivery point. When a change becomes 
necessary, the bulletin is replaced with a 
corrected issue. 

To maintain accurate record of print 
listribution and loans, each print must 
have individual identity. This is achieved 
by assigning an "issue number" to each 
print, marked in the title block area with 
red crayon prior to delivery of the print. 
\ two-digit issue number provides: (1) A 
serial number for the print; and (2) identi- 
fication of the delivery point. The first 
numeral indicates the serial number of the 
print. The second numeral indicates the 
lelivery point. Thus, should the engineer- 
mg files receive three prints of each draw 
ing, the prints are identified as issues 01, 
11 and 21, where “1” indicates the en 
gineering files, and “O”, “1” 
dicate the first 


“nr 


and "2" in 
second and third prints 


Should engineering-files release be increased 
to four, the fourth print would bear issue 
number 31. Table I gives a typical dis- 
tribution list for a given model. 

l'his print issue-number system provides 
for ten destinations and a maximum of 
ten prints to each destination. When more 
than ten destinations are required, a four- 
ligit issue number can be used, with the 
first two numbers indicating the print 
serial number, and the second pair desig 
nating the delivery point. For example, 
"0000" indicates the first print supplied 
the first designation. Likewise “0306” in- 
dicates the fourth print furnished the 
seventh delivery point, while “1411” 
identifies the fifteenth print supplied the 
twelfth delivery point. A four-digit issue 
number provides identification for a hun 
lred prints to each of a hundred delivery 
points. 

Once a basic issue number is assigned 
to a specific destination, it is never used 
to identify another destination. If a de- 
livery point requires prints of one model, 
and not of another model, then the basic 
issue number for that delivery point is not 
used in the release of prints relating to 
the second model. The only conditions 
under which an issue number can be 
reassigned is the complete elimination of 
a particular delivery point, and the recall 
of all prints furnished that point. 

Special-issue prints are assigned issue 
numbers beginning with one for each 
drawing number, and a prefixed “S”. 
Thus, the first specialissue print of a 
given drawing is issue number “S1”, the 
second “S2”, and so on. 

Prints reissued on a drawing change bear 
the original issue number suffixed with the 
change letter, and are forwarded to the 
same destinations as the original issue. 
Thus, “02A”, “15C”, "28E", and the 
like are issue numbers for regular release 
prints. Special issue prints are suffixed with 
the change letter appearing on the draw- 


ing at the time the print is made, and no, 


attempt ordinarily is made to keep these 
up to date by forwarding prints of suc 
eeding drawing changes. 


Print Distribution Records 


to maintain a record of 
the distribution of every print, including 
both id special-issue. The 


It is necessary 


regular-issuc 


Table I—Print Distribution for Model 10 


Destination 


Production Planning 
Engineering File 
[nspection . 


Parts List Group 
Vault 
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Numbe rs 


Quantity Issue 


. 10, 20, 30, 40 and 50 
, 11 and 21 
, 12 and 22 


regular-issue prints are forwarded to the 
established distribution points as the final 
step in the release of each new or changed 
engineering drawing. A card, shown at 
Fig. 4, is maintained by the release group 
for each drawing, as a reoord of the 
regular-issue print distribution. Indicated 
below the heavy line in each column are 
the standard destinations together with 
the basic number for each. The 
quantity of prints supplied each destina 
tion is entered in the appropriate line and 
column. Special issue prints are recorded 
on a form, Fig. 5. The special-issue cards 
are kept in engineering files, and posted 
by the clerk responsible for delivering prints 
to their destinations. 

It is necessary for each department fur 
nished regular-release issues of prints to 
keep them up to date by affixing to the 
proper prints one copy of each drawing 
attachment (Advance Drawing Change 
Engineering Order, Stop Order or Stop 
Release) upon receipt of same. It is also 
the responsibility of each department 
promptly to destroy obsolete issues of 
prints upon receipt of superseding prints 
bearing the same basic issue-number. Ob 
solete prints are destroyed either by burn 
ing or shredding. 

An important factor is controlling the 
circulation of obsolete prints to avoid use 
of erroneous information in the factory. 
It may be necessary to maintain obsolete 
prints in the factory files for a limited time 
to permit completion of manufacturing 
work in process. This is a matter concern 
ing only the production planning depart 
ment, and does not affect the engineering 
department. 

It is the responsibility of persons fur 
nished special-issue prints to return them 
to engineering files when informed that 
they are obsolete, or when no longer 
needed. It is not feasible to keep special 
issue prints up-to-date by forwarding draw 
ing attachments or superseding prints. 

Records are maintained of all prints 
loaned by engineering files, by using a 
“charge-out” card for each loaned print. 
The card is filled out by the borrower and 
given to the file clerk who places it in the 
position normally occupied by the print. 
l'his charge-out card, Fig. 6, is used until 
ill lines are filled in. When the print is 
returned to engineering files, the card is 
removed. The card is then placed on the 
counter for use by another borrower. 

When superseding prints are received, 
the engineering files contacts the persons 
having the superseded prints and makes 
the exchange. The charge-out cards are 
hanged accordingly to show the new issue 
numbers. When it is necessary for a bor 
rower to 1 superseded print tor 
reference in connection with work in proc 
ess, the print is stamped “obsolete” by 
engineering files. 

[he need for retrieving all superseded 
file prints makes it necessary to limit loans 
of engineering department prints only to 


issue 


retain 
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E | Fig. 4—Regular-release print record of each drawing, kept on an 84 x 11 in. form. Fig. 5— 
a | Special issue prints of each drawing are recorded on 8⁄4 x II in. form. Fig. 6—For prints on 
T | loan a special card is used. A different colored card is used each quarter to simplify inventory. 
n | 
rt 
ng 
: engineering department cinplovees. Unless » identified with the third quarter by the 
z t was done the engineering file prints notation “July-Aug-Sept” along its lower 
* would become scattered throughout the margin. Other cards are identified with the 
* factory, and keeping them up-to-date would other quarters of the year. 
3n be a burden. Circumstances may occur, [he appropriate group of cards is used 
- however, which justify loaning engineering during each quarter. Two weeks after the 
- hle prints to employees of other depart. beginning of a new quarter, the cards re 
* ments. These loans require the chief maining in the files from the preceding 
y draftsman’s approval. quarter are withdrawn, and the charged- 
* Ihe person borrowing a print from en. out prints recalled. When this system is 
i gineering files is responsible for its security used, it is impossible for a print to be on 
the un! returned, and the borrower must not loan longer than three months, and a 
i loan a print to another employee without periodic inventory is obtained without 
nti having the files correct the print charge- disrupting the work of the engineering 
às ut record. To minimize careless handling department 
1 is of loaned prints, the responsible employee Confidential Draw! 
the 5 charged with the nominal cost of rc ontidential Drawings 
Placing a lost print. Drawings and prints classified as "secret" 
4 At periodic intervals, all prints are re- or "confidential" require special handling 
d ale] to the engineering files for an in- A definite effort is made to maintain the 
de ntory, Recalling prints for inventory may quantity of classified drawings at the mini 
si onsiderable loss of time in a large mum, for the special handling entails ad 
Me engineering department where many prints ditional expense 
* — juired for work in process. When Classified drawings are identified by the 
il th ndition exists, it is preferable to use word. "SECRET" or “CONFIDEN 
alk | iting-inventory" system. TIAL”, printed in bold-face letters one 
* n the rotating-inventory system is inch high, on a six inch wide protector 
the print charge-out cards are in four strip forming an extension of the draw 
eded Br of white and three colors, with each _ing’s right-side margin. A printing record 
lost grou» identifying a specified quarter of the also appears on the protector strip. All per 
v t car. he specimen card, shown at Fig. 6, sons involved in the authorization, repro 
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duction and receipt of each classified print 
affix their signatures in the printing record 
block on the drawing. A special-issue print 
record similar to that shown in Fig. 5 is 
maintained in the engineering files. Each 
print of a classified drawing requires the 
signature of the Chief Engineer, or of 
person delegated by the Chief Engineer 
It is the chief file clerk's duty to obtain the 
drawing, secure the necessary signatures 
and prints, and deliver them—then return 
the drawing to files. 

Only a “vault copy” of each classified 
drawing is kept in the files, as there is no 
regular-release of these drawings. All prints 
required for the factory are individually 
iuthorized. A minimum of factory prints 
is issued, and the foremen receiving them 


are responsible for their safekeeping 


Blueprint Unit 


Ihe blueprint unit should be operated 
is though it were a small business enter 
prise, divorced from actual contact with 
All or 


dering and delivery of work is done throng! 


the general engineering personnel] 


the release and engineering file groups 


Several methods are used to produ 


prints, but prints can be grouped into two 


basic forms ] Blueprints; and 2 


whiteprints. The former lass includes 
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Fig. 7 — Blueprint unit in a typical engineering department. 


blueline prints, which are simply prints 
produced on blueprint paper by using a 
Vandyke negative of the drawing. The 
latter class includes the Ozalid, Bruning and 
related methods of producing a blue or 
brown-line print directly from the drawing. 

The relative merits of these processes are 
governed by the quantity of prints required. 
Ihe blue-printing process is most eco- 
nomical and rapid for large print quanti- 
ties. A continuous back-log of work is 
needed to insure operation of the print- 
ing machine for most of the day. 

A whiteprint machine is usually more 
practical than a blueprint installation for a 
small engineering office. The 
quirements are less, and the initial cost is 
lower. The installation is capable of being 
readily moved in the event of depart 
mental rearrangements, and requires less 
training for the operator. Whiteprint ma 
chines are either: (1) Dry developing; or 
(2) wet developing, and choice of the 
process is governed entirely by the prefer 


space re 


ence of the purchaser, as both give satis 
factory results. It is well to keep in mind 
that dry-developing machines may use 
ammonia-gas as the developing agent, and 
forced-draft 
Wet 


developing machines, on the other hand, 


2 fume-hood with adequate 


ventilation should be provided. 


ure frequent mixing of fresh de 
and cleaning of the developing ap 


$ 


ot ordinarily require a 


ring department should 


eprint machine and a 


the blueprint unit, 
i a 
rangement shown in Fig 


} 


the blueprint machine is seen in th 


) the ar 


foreground, and in the background ther 


is a wet-developer whiteprint machine 
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When both types of printing machines are 
available, the blueprint machine can be 
used for all production runs, such as draw- 
ing releases; and the whiteprint machine 
for miscellaneous printing of reports, speci 
fications, reference prints of drawings, 
standards-book pages, and the like. The 
whiteprint machine is particularly adapted 
to the printing of report and specification 
pages. Sheets of sensitized paper cut to 
84x11 in. can be obtained to eliminate the 
annoyance of hand trimming. 

When choosing between the blueprint 
or whiteprint process, an important factor 
is the feasibility of continuously feeding 
sensitized paper through a blueprint ma- 
chine. The prints are trimmed to size as 
the paper discharges from the back of the 
developing unit onto the cutting table. 


Whiteprint machines, on the other hand, 


do not ordinarily have a precise feeding 
mechanism, and it is difficult to print a 
drawing longer than twelve feet without 
the paper wrinkling. The operator must 
cut the sensitized paper and reinsert it 
between the feed-belts for each drawing 
printed. 

An engineering department serving a 
large factory must frequently supply several 
dozen prints of each drawing release. Obvi- 
ously, repeated printing will rapidly de- 
teriorate the drawings, and some arrange 
ment must be found to reduce the wear on 

[his problem can be solved 
' original drawing only to pre 
licate-tracing 


upon each release. 


riginal drawing is then returned to 


until required for a drawing change. 


luplicate tracing, which can be Van 


yke, Ozalid transparent or phototracing, 


is used for all printing and is discarded 


when the drawing is released under the 


Ryan Avranaxtical Company? d 
1 i 


next change letter. The cost of preparing 
a duplicate tracing is negligible when com- 
pared to the cost of re-tracing the drawing. 


Control of Metal Drawings 


Some engineering departments prepare 
drawings upon metal sheets to permit re 
producing metal copies of the original 
drawings to exact scale. These copies are 
used to make templates, or even actual 
parts for an experimental model, by trim. 
ming around the outside edges of the de 
veloped pattern shown on the drawing. 
When metal drawings are used in con. 
junction with drawings prepared upon 
transparent media, additional filing, repro- 
duction and distribution problems are in 
troduced. Such difficulties can be overcome 
by applying the basic method outlined 
herein for cloth and paper drawings. 

Metal drawings are filed by drawing 
number, in the same manner as other 
drawings, but special filing provisions are 
necessary. Racks with vertical slots to sup 
port the metal sheets in an upright position 
Distribution of metal drawing 
reproductions are handled similar to prints 
of tracings. 

The reproduction of metal drawings, in 
keeping with a policy of centralized c 
trol over all engineering reproduct 
processes, is a function of the bluep 
There are several methods of 


producing metal drawings. They incl 


are used. 


unit. 
(1) Photographic, using glass negat 
printing, with fluoresc 
(3) contact p 
ing by X-ray; and (4) lithographic p: 
Each requires 
ment, including cameras, large developing 


(2 contact 


$ 
coal 


ings on the metal; 
method 


Cxpensiv e equi 


and fixing tanks, printing frames and 
screen coating equipment. 
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ALTHOUGH MAGNESIUM cannot be classed as 
a war baby, it was the war emergency that gave the 
great impetus to the production and use of this light- 
est of construction metals. Production was increased 
from 6,700,000 Ib. in 1939 to 366,500,000 lb. in 
1944. Increase in production was so rapid that, be 
cause of the limited knowledge concerning the prop- 
erties and processing of magnesium alloys, it was im- 
possible for industry to use magnesium as fast as it 
was being produced. 

In view of the many advantages to be gained by 
the use of magnesium, especially in aircraft, and 
because so much magnesium was available, it was 
highly desirable to find out as quickly as possible 
how to process the material in the shop. For these 
teasons, the Office of Production Research and De- 
velopment undertook the job of stimulating and 
sponsoring research on magnesium manufacturing 
processes. Under the direction of Dr. Greaves- 
Walker of O. P. R. D. many research projects were 
undertaken to develop sheet forming, forging, cast- 
ing, die casting, welding and other magnesium manu- 
facturing processes. Both college and industrial re- 
search laboratories participated in this program. 

The success of the researches can be judged by 
the progress in manufacturing operations. Five years 
ago, the forming of magnesium -sheets was slow, 
costly, and required what was then considered spe- 
cial techniques and high skills. Today intricately 
'haped gasoline tanks are being produced commer- 
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cially in large quantities. Forgings were formerly 
limited to relatively small and simple shapes. Now 
forgings 4 ft. or longer can be made, weighing up 
to 184 Ib. and in relatively intricate shapes. 

Early magnesium die castings were often porous. 
Magnesium die castings are now being produced to 
meet stringent specifications of the Army and Navy 
with reference to solidity. Comparable strides have 
been made in all the other magnesium manufactur- 
ing processes. 

To bring the readers of Propucr ENGINEERING 
abreast of the many developments in magnesium 
manufacturing operations, two groups of articles will 
be presented. The first group, appearing on the 
following pages, covers sheet forming, forging, and 
die-casting. The second group of articles will cover 
sand castings, welding and corrosion resistance. Each 
article has been written by an authority and gives 
the latest data and information concerning the com- 
mercial possibilities and limitations of the various 
shop processes. A comprehensive article on struc- 
tural design fundamentals will follow later. 

The editors of Propucr ENGINEERING are indebted 
to the several authors who have contributed the 
articles and express their appreciation for the valu- 
able guidance and assistance given them by Dr. 
Greaves-Walker of the Office of Production Re 
search and Development, under whose able leader- 
ship the many researches on magnesium manufactur 
ing processes were stimulated and integrated. 





Design of Magnesium Forgings 


A. L. RUSTAY, 


F. B. ROTE, Research Metallurgist 
Wyman-Gordon Company 


Design and qualities of magnesium alloy forgings are de- 


scribed, particularly as affected by a new production 


method using both press and hammer, which makes it pos- 


sible to produce more forgings from existing equipment 


that 
permit forging of larger magnesium alloy 


DEVELOPMENT OF TECHNIQUES 
parts in widely available equipment has 
resulted from recent research work donc 
for the Office of Production Research and 
Development of the War Production 
under the direction of Dr. ^. I 
Greaves-Walker, Deputy Chief, Metals 
ind Minerals Division. Previously, exten 
ise of magnesium 
State has 


Board 


forgings in the 


been pre vented 


ze hydraulic or mechanical 


| believed necessary fo 


While uch 


forging 


1 wer 
1 
gnesim alloys 
till essential in mag 
been found that much 


l req ired if the 


nas now 


Lhe finish op 


blocking 


be don In | hammer 


lopment of this techniqu 


entage of magnesium allo 


produced ompleteh in h 
han il bec Ius 
ncv of 
igh strength 


nder thi 


pre SS 


magnesium, particular 


illoys, to spread and 
hammer when the metal 


fined in tle dies. This spreading 


thi impeller n 


ged under the ham 


- 


impeller also shows the 


surface metal to move 


center metal under the 


results in laps and cold 
ind difficulty in. filling 
have usually caused 


ging 


magnesium 


In spite of these characteristics of mag 
nesium, any design of forging that can 
be produced commercially in aluminum ot 
steel can be produced commercially in 
magnesium. Considerable displacement of 


metal can be obtained either laterally o1 


longitudinally and parallel to or across the 
grain of extruded forging stock without 


danger of internal cracking or surface 


hecking. It is upset a 


having ds high d 


possible to mag 


nesium bar ratio of 


length to diameter as any steel or alum 


inum bar that can be upset 
aluminum 


Ribs can be as thin as in 


though blocker die design may be com 


plicated, and requirements high if 


ll forging is to bi 
Usually thin rib 
wuse they are difficult to forgc 


blocker die design 


5 


power 
done in à pres: 
hould be avoided bx 
Bosse 
th proper and ade 
in be thrown up 
If cost 


s not the import int factor most aluminum 


juate press equipment 
is high as in steel and aluminum. 


parts can be duplicated in 


different 
s proved by the fact that the investigation 


niagnesiurdv 


using forging equipment Ihi 


of magnesium forging possibilities was 
ried on with dies designed for alum 
Modifications of 
count differences in flow 


forgings design 
that take into a 


ing qualities of magnesium and aluminum 


num 


implified forging the mag 
Such 


strengthen the magnesium part usually 


would have 


nesium — part changes would also 


Rules for design of magnesium forg 


ngs, such as apply to draft angles, edge 


Assistant Chief Metallurgist 


radii, and dimensional tolerances, are th 
same as those applicable to aluminun 
except that radii should be 
more generous. Large radii are strongly 
advised for I-beam sections or high ribs, 
which become increasingly difficult to 
forge as radii become smaller. Small 
radii restrain movement of stock so that 
surface metal tends to flow at the expense 
of center metal, thus producing small 
laps and cold shuts on sides or top of high 
ribs. Radii can be smaller on small forg- 
ings than on large ones but should never 
than $ in. 
requirements 


somewhat 


Designing to meet 
course, 


be less 
service 
take 
lower tensile strength of magnesium, as 


must, of 


into consideration the somewhat 
well as its low compression yield strength, 
which may be of extreme importance in 


structural members. 


Mechanical Properties 


ľypical and specified minimum m 
chanical properties of various alloys 
magnesium for castings, extrusions, 
forgings differ greatly. Tensile and co 
pression strengths are affected greatly b: 
the severity of the work required to make 
the forging. High properties can be ob 
tained in forgings made from larger stock 
if metal movement during forging is great 
Large forgings, which require extruded 
tock more than 6 in. in diameter, and 
vhich are not worked severely during forg 
ing, have low properties as compared with 
small forgings made from smaller stock 
For example, the tensile strength of an 
S-in disk made of Sin. round 
AMS58S only 27,000 Ib. pe: 


in areas of limited metal movement, eve! 


dia. 
was 


1 


sq l 


after aging. 
Upset forgings made from extruded 6 
to 8-in. dia. rod frequently have properties 


onsiderably below values given in Table | 
especially in areas that were in contact 


with the dies. If the amount of metal 


Fig. 1—This 18V2-Ib., 51-in. mag- 
nesium alloy forging matches in 
size and quality the most out 
standing forgings, made by lead- 
ers in this field in Europe. Forg- 
ing was done in a 14,000-ton 
hydraulic press. 
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flow in upsetting is great, appreciably 
higher tensile strength can be obtained in 
the tangential direction. Comparable 
strength in the radial direction is obtain 
ible only after extreme upsetting. In de 
signing the large upset forging, maximum 
allowable stress should be based on the 
minimum properties, leaving an adequate 
factor of safety for possible low strength 
forgings. Future investigation of factors 
in producing large forging stock will be 
made to determine how to get maximum 
properties in the forging, without using 
involved and costly forging procedures. 
Magnesium forging alloys have two 
limiting characteristics which should be 
taken into account in design of forgings: 
marked directional properties and 
compression yield strength. Forgings are 
considerably stronger when the principal 
stress is parallel to the grain. In each of 
the three alloys in Table I the tensile 
vield points are 6,000 to 14,000 Ib. per 
sq. in. greater parallel to the grain than 
icross the grain. Compression properties 
parallel to the grain are also greater than 
across the grain. Possible use of cast forg- 
ing stock, which is discussed below, instead 


low 


f extruded stock, reduces directional 
fects 
Table I also illustrates the low ratio of 


vield to tensile yield, which 
roughly 0.50 to 0.60 in the as-forged 


ompressive 





Table 





Alloy | „Hear 


on Grain 
I eat- 


M pe Flow 
ment 


Ultimate 


Long. 


| | Trans 





Long. 





Trans 





Long. 


Trans. 


Long. 





Trans. 





I—Mechanical 


41,000 | 31,500 
41,500 | 32, 


37,200 | 17,600 


51,100 


45,200 | 26,000 31. 
45,900 30,500 | 3 


51, 
52,000 36,000 
47,400 | 31,800 | 


,800 | 43,000 45,000 1.0 
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Magnesium FORGING 





Fig. 2—Attempts to obtain extreme metal movement in magnesium in a ham- 
mer resulted in spreading and cracking. Laps and cold shuts were produced by 
the tendency of surface metal to flow at the expense of center metal. 


material. Heat-treatment of AM3, AM52, 
and AM65 alloys did not alter the ratio 
appreciably. The ratio was about the 
same for AM57 and AMS58 as-forged but 
a full age-hardening treatment after forg- 
ing increased it to 0.65 or 0.70 in the 
AM57 alloy, and to 0.70 or 0.80 in the 
high strength AM58 alloy 
ment in compression yield strength was 


This improve 


achieved with a small increase in the ten 
sile ultimate and vield strengths, but at 
ductility. 
usually 10 to 12 percent as forged, and 2 


ifter When 


the expense of Elongation is 


cent high 


ging 


to 6 per 


Property 









TENSILE PROPERTIES 








Lb. per sq. in 





| 
Elongation| Reduction i 


tensile and compression properties are not 
required, AM3, AM52 or AM65S should 
be specified, since they are more readily 
forged in equipment now available, they 
give less diffculty in trimming, and do 
not require heat treatment. 


Heat-Treatment 


Heat-treatment of magnesium forgings 


AM57 and AMS8 alloys, 
are sufficiently 


is used only on 
which illoyed to respond 
to age-hardening treatment. It usualy con 


sists in quenching the part after the last 


Ranges of Forged Magnesium Alloy 
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Magnesium FORGING 
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Fig. 3—intermediate sized magnesium forgings made in dies used for aluminum forgings. 
Most were blocked in hydraulic presses and finished under a 3,000-ib. hammer, although 
a 2,000-ib. hammer might have been large enough for some pieces. 


Part 4930 was made from 5'4-in. bar in a 1,500-ton press. 

Part 5074 was blocked in a 700-ton press and finished by a hammer. $ 

Part 5063 required extreme upsetting to form the thin V2-in. section. It can barely 
be made in a 1,500-ton press but is readily upset and blocked in a 700 ton press and 
hammer finished. Fig. 4 shows ifs grain structure. 

Parts 5057 and 5060 required extreme flattening and lateral displacement. They were 
forged completely in the highest strength alloy in a 1,500-ton press or blocked in a 700- 
ton press and hammer finished. Fig. 5 shows the grain structure of part 5060. 

Part 5018, in spite of 1/1é-in. ribs and fhin walls V2-in. high, was produced in a 
2,000-ton press as easily and as fast as in aluminum. 

Part 5102 was made from a 3-in. round in press and hammer, the same as when made 
of aluminum. 

Ports 5087, 5089 and 5092 were blocked without difficulty in a 700-ton press and hammer 
finished. 

Part 5047, a high, thin-ribbed impeller, necessitated two pressing operations in 700-ton 
and 1,500-ton presses before hammer finishing. This prevents the faults shown in Fig. 2. 

Parts 5061, 5078 and 5091, having lugs produced both across and with the grain, were 
blocked in a 700-ton press and hammer finished. 

Part 5800, which required little forging or metal movement in heavy sections, has prac- 
tically the same properties as the extruded section from which it was made. 


> 


Fig. 4—A fine grain structure is produced in 
and compression properties of this port are 
for part 5060. 


forging operation and aging. A preliminary 
solution treatment has also been tried but 
no better quality was obtained because 
practically complete solution of the hard- 
ening material is obtained in heating for 
forging, so that subsequent solution treat 
ment produces no further solution. 

When AM52 alloy was heat-treated by 
aging, strain hardening was relieved, and 
lower tensile and compression properties 
resulted. Best results for this alloy were 
obtained by completing the forging in 
one heat, probably because of the strain 
hardening that is produced when succes 
sive forging operations are performed with 
out reheating, the finishing work being 
done at relatively low temperature. 

Forging in one heat without intermedi 
ate reheating and consequent stress relie! 
produced markedly superior properties in 
AM57S also. Tensile and compression 
properties improved progressively with the 
amount of work after the final high tem- 
perature heat. Solution aging and heat 
treatment lowered tensile and compression 
properties, although somewhat less than 
in AM52S. Some strength that was lost 
in relieving strain hardening during solu 
tion heat-treatment was regained on aging 
16 hr. at 325 deg. F. 

Loss of properties with quench and 
aging treatment was somewhat less in 
AMS8S than in AM57S and AM52S 
Solution treatment was found to be un 
necessary because the desired structure 
can be obtained by aging at 325 deg. F. 
without relieving strain hardening pro 
duced during forging. This high strength 
material should be forged in one heat 
Strength of the finished part is affected 
by finish die temperature and by the num 
ber of heats used. When thin sections 
ire to be forged the loss of heat to the 


' die may be excessive unless die tempera 


ture is somewhat higher than for heavier 


sections 


Forging Test Results 


Parts selected for investigation of mag 
nesium forging possibilities have every 
feature of design that might cause difficulty 
in forging. Typical parts of intermediate 
size were shown to be producible com 
mercially at rates comparable with those 
for aluminum forgings. A few of the 
magnesium parts made in dies designed 
for aluminum are illustrated in Fig. 3 
All parts in this group except 4930 and 
5102, when made of aluminum, were 
forged under the hammer only. The mag 
nesium parts were blocked in a hydraulic 
press and finished in steam hammers. 

The use of hydraulic or mechanical 
presses alone is preferred in producing mag 
nesium forgings. However, since excep 
tionally large presses would be required 
for many parts of intermediate and large 
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Table Iil—Average Mechanical Properties of Forging No. 5060 





Trea t- 
ment 


| 
Alloy | Production 
Type | Procedure* 


| 
| 
Heat- | 
| 
| 
| 


AM3 D 
AM52 D Tt | 


AM57 D 


j 
AMS8 D | 
| 





*D— Press blocked, reheated, press finished. B— Press blocked, hammer finished (1 heat 
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size, few producers of forgings have large 
enough presses, and most of the existing 
large presses have been required for other 
purposes. When presses are used for a 
preliminary blocking operation, metal flows 
relatively slowly throughout the mass. 
Blocking dies should be designed so that 
ill metal will be confined by the finish 
lies, when hammer finishing is used. This 
hould make it possible to produce fairly 
large forgings in plants that have hydraulic 
presses of moderate capacity. 

The effects of different methods of 
torging on different alloys of magnesium 
are indicated in Table II for part number 
5060, which has higher mechanical proper- 
ties than any other magnesium forging 
tested. While these figures are not en- 
tirely consistent for different forgings, 
depending somewhat on the location and 
direction of grain in coupons, the general 

ilts apply to forgings that are worked 

isiderably. When part 5060 was press 
blocked and hammer finished in one heat 
(B), higher tensile strengths were obtained 
in AM57 and AMSS alloys than when the 
part was made in two press operations 
with an intermediate heat (D). The AM3 
id AMS2 alloys, however, have higher 
tensile properties when forged entirely 
n the press. Compression properties are 
in all alloys but AM52 when hammer 
ied in one heat. 
‘omparison of forgings hammer fin- 


} 


iDUCT ENGINEERING — OcToBER, 1945 


TENSILE PROPERTIES 





0.2% 

Ultimate Offset Elongation | Reduction 
lb. per | Yield Point| Percent of Area 
sq. in. | |b. per in 1 in. Percent 

| sq. in. 
37,700 | 34,600 | 8.5 44.0 
29,800 | ... | 1.8 1.5 
32,900 | 27,800 | 7.8 29.7 
38,300 | 32,40 | 5.0 32.4 
37,300 | 28,500 | 7.0 38.6 
37.700 27 ,900 8.5 41.1 
45,800 36,300 6.5 30.1 
47 ,400 32,400 6.0 | 34.0 
48,800 39.200 | 8.0 | 3*4 
49,900 39.200 80 | 36 8 
47,200 34.000 7.8 26.5 
46,600 37,200 | 5.5 11.9 
49 400 36,100 3.5 | 11.9 
53,300 | 39,500 5.0 31.5 
53,400 | 41,650 4.0 4.2 
45,100 34,850 8.0 21.5 
50,100 | 37,900 5.3 | 9.8 
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ished in one heat (B) and after reheating 
(E) shows that reheating of AM57 and 
AMSS alloys resulted. in lower tensile 
strengths and much higher compression 
properties whereas reheating of AM3 and 
AM52 alloys resulted in higher tensile 
strengths and lower compression properties. 


Yield points are correspondingly affected. 


Forging of Cast Blanks 


Investigation is in progress to determine 
the possibilities of forging cast magnesium 








E—Press blocked, reheated hammer, finished" 
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COMPRESSION PROPERTIFS 


I 








0.2% | 
Ultimate Offset . 
lb. per | Yield Point a ecl i 
sq. in. lb. per = i 
| sq. 1n. I 
add — - | 
49,600 14,200 55 I 
48,600 27 ,000 64 A 
44,400 12,900 55 i 
52,100 15,100 58 i 
54,100 19,700 65 
51,400 12,900 58 i 
58,800 | 19,200 70 i 
57,400 21,800 69 
50,800 26,900 80 
52,400 28,300 80 
| 56,800 20,000 | 70 
| 
| 58,400 7,00 | 67 
| 56,300 | 29,400 | 87 
| 46,400 35.100 | 95 
| 45,600 35,800 | 93 
56.500 16,200 | 66 
55,700 | 25,700 86 


— — — 
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blanks and to develop a satisfactory forg 
ing technique. 1f adequate mechanical 
properties can be obtained in such forg 
ings, many parts can be made at reduced 
cost. Savings will probably be greatest in 
producing a small number of parts that 
would require complicated and extensive 
preforming operations if made of extruded 
stock. Cast blanks eliminate some time 


consuming blocking operations and reduce 
die cost and operational overhead as com 
pared with forging extruded stock. They 
also have the advantage of eliminating 
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Thickness [5 
Weight -T/b 


Fig. 6—Steps in the forging of a magnesium alloy support bracket. 


[he random orien 


} 


higher strength 


ver, mechanical 
made from cast 


3 - 
lower than thos 


that sound 


blanks of forging quality can lx 


indicate 
properties of these 
to those of extruded 
heat-treated 
his I5 


forging in Fig 


tings arc 
tly before 


by the 


forging shown 
small cover 
in which the most work has been done 
samples of alloys AM52S, AM57S, 
AMS8S as-cast and after solution 
blo ked and 
ım hammers to make the small cover 
ring. AM52S in either condition, and 
ution-treated AM57S forged 
As-cast AM57S and AMSSS in 


er condition cracked in the blocking 


itment were finished in 


success 


+} 
yperation 

Cast blanks have 
possibilities and 


1 wide range of latent 
should be 


Iso for forgings not 


considered 


requiring. maxammurnti 


trength. The maximum mechanical prop 


' +} 


hat can be produced have not yet 


n fully established, but it is certain 


they will be superior to those of 


Iditional work is being done to deter 


the effect of porosity on the prop 


$ 


of forgings and the 


mechanical work necessary to obtain prop 


imount of 
in the finished product equal to 


in forgings made from extruded bar 


Costs afd Applications 


ost ot 


ther than 


magnesium forgings is 


his similar aluminum 


cost ot 
extruded stock and the more careful and 


forgings because of the higher 


dificult handling procedure required in 
preparing a magnesium forging for ship 
ment. The necessity for careful surface 
protection, which requires almost individ 
ual handling of magnesium forgings, makes 
large 


their preparation costly. In parts, 


Fig. 7—Macro etched structures of the 
forging in Fig. 6 show the differences 
resulting from finishing AM58S alloy in 
one heat (left) and reheating between 
blocking and finishing operations 
(right). 


however, this item would be such a small 
part of the cost, that it would not be 
important. The production rate and equip 
ment required on both metals are about 


the same. 


he savings in weight, machin 
ing time and costs in the use of magnesium 
instead of aluminum are quite attractive 


in many applications. 


CAST 
SOLUTION TREATED 


WG 5034-COVER 


&ocx* 
HAMMER 


FINISH 
HAMMER 


Fig. 8—Cover forgings made from cast blanks, blocked and finished under a hammer, 
show the possibilities and limitations of this method. 
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Stamping and Deep-Drawing Magnesium 


J. WALTER GULLIKSEN, Worcester Pressed Steel Company 


Techniques and design criteria for deep-drawn and stamped 


parts of magnesium are discussed. Data on punching, 
blanking, bending, forming and drawing operations are 


included, and case histories are presented. 


I HE USE OF MAGNESIUM for stamp 
ings and deep drawn parts has lagged far 
behind applications in castings, extrusions 
and screw machine products. Recent de 
velopments in hot-forming technique as 
well as metallurgical improvements in 
available alloys, have largely remedied this 
situation and opened interesting possibili 
ties to the design engineer. 

Io make the most of these possibilities, 

is essential for the designer to have a 
fairly comprehensive understanding of the 
haracteristics of the 
illoys, including physical properties and 


sheet magnesium 
the nature of the fabricating methods 
necessary to secure satisfactory parts. 

Ihe average engineer who has acquired 
experience on draw-press work with cop- 
per, aluminum and low carbon steel, would 
be likely to form a poor first opinion re- 
garding the formability of magnesium 
from casual methods of judging this qual- 
ity. If he were to bend a strip of light 
gage sheet back and forth several times 
by hand, it would soon break at the bend 
giving mute testimony to its brittleness. 
When proper fabricating methods are 
ised, however, the metal will be found 


to equal and in some ways to excel most 
other metals in its ability to withstand 
plastic deformation. 

Ihe explanation of this paradox lies in 
the special crystal lattice of magnesium 
which is hexagonal close-packed. At room 
temperatures, the metal work-hardens 
rapidly, greatly limiting the permissible 
degree of deformation. At temperatures 
of 300 deg. F. there is an appreciable 
increase in plasticity. This property con- 
tinues to improve greatly as the tempera- 
ture rises further, reaching a maximum at 
about 600 to 650 deg. F. At the latter 
temperature range, tensile tests have shown 
elongations of well over 100 percent on 
sheet specimens having elongations of 
approximately 10 to 15 percent at room 
temperature. 

In language familiar to the stamping 
and drawing craftsman, 15 to 20 percent 
reduction in diameter from blank to cup 
would be about the maximum possible in 
a doubleaction drawing operation at 
room temperature, whereas at 600 deg. F. 
reductions of over 60 percent have been 
found possible. 

This remarkable increase in workability 


+ om a we 
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is explained by the activation of additional 
slip planes in the metal at elevated tem- 
peratures and by a certain amount of 
annealing which takes place simultaneously 
with the working. 

The following discussion deals with some 
of the factors which should be considered 
in the design of magnesium stampings 
and deep drawn parts to take the fullest 
advantage of fabricating techniques which 
have been developed. The illustrations 
show different types of parts varying from 
simple flat stampings to the latest develop 
ment in this field—heavy gage domes 
which require “ironing,” indenting, up 
setting and sizing in addition to the con 
ventional draw-press operations. 


Alloys and Properties 


Fhree principal alloys are commercially 
available in sheet and plate form. This 
gives the designer some leeway in the 
choice of materials for stampings and 
deep drawn parts. Table I shows the 
chemical composition of these alloys, and 
physical properties of annealed or hard 
rolled sheet. 

In selecting the proper alloy the de 
signer must take into consideration such 
factors as formability, weldability and 
cost, in addition to the physical properties 
tabulated. The following brief summaries 
will be a helpful guide. 

Alloy AN-M-28 (AM-C57S or Dow 
metal J-1) has the highest strength, but 
is the most expensive and possesses only 
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Table I—Designation, Analysis and Mechanical Characteristics of Magnesium Sheets 


Specifications 


American Dow 
Magnesium 


Co. Co. 


Army, Navy 
Aeronautical 


AN-M-28 | AM-C37S fi 


AN-M-29 AM-C528 FS-1 


AN-M-30 | AM-3S | M 


| 


Chemical 
— 


Chemical Composition, 
in percent 


(balance Mg + Imps.) Heat 


Treat ment 


Mn 
(Min. 


0.15 


Annealed | 
Hard rolled 
Annealed 
Hard rolled 


Annealed 


| Hard rolled 





Gages heavier than 0.250 in. are usually supplied hot rolled, not hard rolled. 
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Sheet 
Thickness, 


0.020-0.2 
0.020-0. 


. Elonga- | 
[ensile | ^ | 


x tion 

Strength Min 
Min., T 

n. : percent 


in 2 in. | 


Brinell 
Hard- 





0.020-0 
0.020-0. 
0.020-0.25 
0.020-0 
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Ihe same general precautions apply to 
piercing, where it is good standard prac 
tice to make the minimum diameter of 
pierced holes equal to the sheet thickness 
Smaller holes had better be drilled. On 
sheet thicknesses over yẹ in. some flaking 
of the pierced edges must be expected 
Hot-piercing is frequent, but usually the 
holes are pierced undersize and cleared out 
in a simple drill press operation. 

Iwo helicopter parts stamped from 
b in. thick AM-C57S-R sheet are shown 
in Fig. l. These parts were blanked out 
and all holes à in. dia. and larger were 
pierced at room temperature. The series 
of 60 holes 0.076 in. dia. in the two 
legged part and the series of 60 holes 
0.096 in. dia. in the three-legged part 
were drilled. Burrs were removed and 
edges smoothed in auxiliary operations. 


Multiple-Plane Stampings 


Production of multiple-plane stampings 
the surfaces of which lie in more than 


Fig. 1—Helicopter parts, stamped from magnesium sheet. one plane, IS more complex than the 


ited formability. It has fair to good 
torch weldability. This material is best 
suited for stressed applications and for 
welded assemblies of relatively heavy stock. 

Alloy AN-M-29 (AM-C52S ‘or Dow 
metal FS-1) has a combination of good 
physical properties and good formability, 
but its weldability is limited. This ma 
terial is well suited for fabrication of deep 
lrawn part and stampings 

Alloy AN-M-30 (AM-3S, Dowmetal M ) 

ts the least. It has physical properties 
somewhat below those of tl 


sheet-allovs, but it rates high in both 


5 


tormability and weldability. This alloy 


1e other two 


is a good all-purpose material. It would 
be the natural choice for stampings re 


quiring subsequent welding for assembly 


Flat Stampings 


In general, light gage magnesium sheet 
an be blanked out ‘in simple or intricate 
shapes with the same facility as any of 
the common metals. By maintaining very Fig. 2—Multiple-plane stampings. 
small clearances between punch and die, 


lean cut edges can be obtained on metal - — ————— — —— I — 
up to approximately yg in. thick Table lI—Suggested Minimum Design Radii for 90 deg. Bends 
On heavier gages, the metal tends to 


shear part-wav through and then break I — i 
l ? Minimum Bend Radii 


the remainder of the way leaving a flaky ii Mone 
— - . ‘ - Alloy Times Thickness 


A. M. Corp. Temper Cold (70°F.) Hot 


l 
fracture. The designer should anticipate | 
this condition as it is usually objectionable 
By blanking at approximately 500 deg AM-C-578-O Annealed ~? 2-3 

t is possible to get smoother cut AM-C57S-H Hard Rolled 10-17 

dges on heavy gage sheet. But to hold AM-C528-O Annealed 3-5 

the proper finished dimensions it is essen i AM-C528S-H Hard kolled 6-10 
ıl to take into account the shrinkage on f AM-3S-O Mz Annealed 4-7 | 
J 


ling | AM-3S-H Hard Rolled 


It is more usual, wher quantities are 


* ^? 


not large, to provide for removal of rough | * 400 deg. F. max ** 275 deg. F. max. 


edges in auxiliary. operations 
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Data based on 
AM-3S-0& AM-C 525-0 
Gages:-0.040* 0.072 " 







Courtesy, American Magnesium | 


100 200 300 400 500 
Die Temperature, Dea.F. 


600 700 


3—Maximum reductions at different 
temperatures in one-draw operations. 





A Fig. 






making of flat stampings, because of the 
forming or bending operations necessary 
to give them the more complex shape. 
Fig. 2 illustrates parts of this type. 

In. the and manufacture of 
jtampings of this kind the formability of 
the magnesium alloys as well as considera 
tions governing blanking and piercing 
taken into account. "able II 
gives the minimum bend radii advisable 
to use on production parts. 

In using the tabulated bend radii for 
designing stampings the designer should 
endeavor to make them as liberal as pos- 
sible. If minimum 








design 








must be 












radii are demanded, 
slower bending speeds and greater care 
in tool design and other details of tech 
oique are -required than in the case of 
more generous radii. 









Hard-temper sheet can be formed at 
levated temperatures with but slight 
decrease in properties, provided the sheet 
is heated for a short time. Careful con 
trol of the heating time is essential in 
ising this technique to avoid annealing. 
[he skill and reliability of the fabricator 
is of paramount importance in this type 
of work. 












'ypes of forming other than simple 
bending are difficult to classify, but ex- 
perience has shown that if the work is 
done hot and the speed of forming is 
moderate, magnesium can be fabricated 
into as complicated shapes as any of the 












mmon metals. 
Deep Drawn Parts 
l'he facility with which magnesium 






sheet can be drawn into cup shaped parts 
at different temperatures is shown graphi- 
cally in Fig. 3. The maximum degree of 
reduction from blank to finished product 
vem for AM-3S.O or AM-C52S-O 
n in one draw at various temperatures 
double action press. 









v 1 





t D — Dia. of blank 


d — Inside dia. of smallest cup practi- 
cal using blank of D dia. 
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D —d 
——— X 100 
D x 1( 


Percent reduction 
Io use this graph the diameter of the 
blank should be calculated, allowing suff 
cient metal to produce a given cup plus 
trim. The thickness of the blank is 
taken as equal to the wall gage of the 
cup. The designer can then calculate the 
percent reduction involved and from the 
chart find what temperature is required 
for drawing the cup. 

It will be noted that at room tempera- 
ture only shallow cups can be made, but 
at high temperatures deep cups can be 
produced with reductions of over 50 per- 
desired 
greater 
reduction than the maximum shown on 
chart. This that two 
or possibly more steps will be necessary. 

A cup hot drawn in one double-action 
operation with a reduction from blank 
diameter to I. D. of cup amounting to 
53 percent is shown in Fig. 4. 
is 34 m. I. D. by 3 im. 
wall gage. It was drawn at 600 deg. F. 
from a 7 in. blank of AM-3S.O 
metal with a $ in. corner radius. 

A deeper shell, Fig. 5, which was made 
in two hot draw 
AM-C52S-O sheet. 
initial 


cent in one operation. The cup 
can be so deep as to require a 
merely 


the means 


his cup 
long bv % in. 


dia. 


from 
The reduction in the 
double-action 

The redraw operation 
plished a further reduction of 50 percent 
total percent 
from blank to finished cup. The flange at 
the open end was produced by drawing 


press operations 


operation was 53 
percent. accom 


making a reduction of 





Fig. 5—Deep magnesium cup, two hot-draw 
press operations. 
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Fig. 4—Magnesium cup, hot-drawn in one 
double-action press operation. 


the cup only partway through the draw 
die in the second operation, ejecting it 
on the upstroke. 

A remarkable application of deep 
drawing technique may be found in the 
recent development by the Worcester 
Pressed Steel Company of a magnesium 
propeller fabricated in hot-press 
operations from 4 in. AM-C52S-O plate 
Aluminum (61S-T) domes have been in 
quantity production at this plant since 
1939 and it has therefore been possible 
to obtain some interesting comparisons 

The magnesium domes can be seen in 
Fig. 6 in different stages of completion 
On the extreme left is the cup produced 
in the initial 
operation. 


dome 


double action drawing 
The completed dome on the 
lower right required a series of secondary 
operations involving "ironing," piercing, 
indenting, upsetting and sizing which will 
be discussed later. 

The blanks used were disks 191 in. dia 
by 4 in. thick cut from AM-C52S-O 
plate. The tools for the first operation 
were designed to form these blanks into 
cups of 9.150 in. inside dia. approximately 
104 in. length and 4 in 


52.5 


thickness 
reduction in 


wall 
his is a 
diameter. 


percent 


Excellent results were obtained at tem 
peratures of approximately 550 deg. F. 
Fig. 7 gives a close-up view of the draw 
ing tools and the ring burners used to 
obtain the proper temperature. The die 
and the hold-down or pressure ring are 
both heated, but the punch is not. By 
the time the magnesium has been drawn 
to the point where it makes intimate con- 
tact with any of the 
punch, the deformation of that portion 
of the metal is complete. It is then pref 
erable to allow the punch to cool the 
magnesium, increasing its tensile strength 
somewhat and thus reducing the likeli 
hood of rupture as the drawing proceeds 
to completion. 


considerable area 


For the standard 61S aluminum dome, 
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Fig. 6—Magnesium pro- 
peller domes, stages of 
production. 


two steps are required to produce cups, 


because of its large size. The first opera 
tion, a reduction of 43 percent, produces 
ups of 10-18 in. I. D. The second opera 
tion makes a further reduction of 16 per 
ent to obtain 9.150 in. I. D 

} 


hot drawing 


[hus onc 
operation on magnesium 
replaces two cold-drawing operations on 


the corresponding aluminum part 


lroned Side Walls 


lhe process of “ironing” is intimately 
connected with deep drawing. In it the 
side-wall of the drawn part can be reduced 
ver a portion or over its entire length 
[Ihe usual type of drawing operation 
produces parts with substantially uniform 
walls, approximately equal to the thick 
ness of the original blank. Ironing con 
sists of redrawing the parts through a die 
in which the clearance between punch 
and die is appreciably less than the original 
wall thickness. This 
the wall gage and the displaced metal 
Although 


considerable 


operation reduces 


shows up as a length increase 
work 


skill in technique and tool design, it is 


this tvpe of requires 
in important and useful art with which 

the design engineer should be familiar 
In the development of the magnesium 
propeller dome it was necessary to perform 
several ironing operations. Fig. 8 shows 
the essential dimensions of the final part. 
The side wall is 0.250 in. thick, 
ip to 0.565 in. and is finally 
diameter of 10 m. 

at the rim 


double-action 


increases 
flanged to 
in. outside and a 
vidth of 48 in 

After the 


drawing opera 


690 


tion the cups were as shown in Fig. 9, 
wall thickness approximately uniform and 
blank I'he first 


thickness 


equal to the original 


ironing operation reduced the 
of the side wall to 0.333 in. for a length 
of 44 in 


cism regarding the ability of magnesium 


here was considerable skepti 


to withstand this tvpe of operation. An 
that hot 
a complication not 


inalysis of the stresses reveals 


working introduces 
present in similar cold ironing operations 
he essential features of ironing, during 


and after, are given in Figs. 10 and 11. 


Note that the nose of the punch must 
pull the metal through the ring die and 
that the metal is in tension after passing 
it. As the operation proceeds, the force 
exerted by the punch in pulling the re 
mainder of the dome through the die 
ring is distributed over an annual section 

been reduced to a 
inches. 


which has thickness 
of 0.333 

In cold ironing, that portion of the 
side wall which has passed through the 
die ring has had its tensile strength ma 
terially increased because of the extensive 
cold working and this effect greatly favors 
the operation. In hot ironing these gains 
in tensile strength are lost to a large extent 
as annealing and take 


simultaneously. 


working place 

In spite of the theoretical disadvantage, 
the ironing operations were successfully 
completed by holding temperatures at a 
level just sufficient to secure the required 
plasticity. It is likely that the relatively 
cool punch assisted matters considerably 
by reducing the temperature of the metal 
as it emerged from the die ring. Another 
helpful factor probably may be found in 
ratio of the 
strength to the tensile strength of mag 


the favorable compressive 
nesium 

[he two central domes in Fig. 6 illus 
trate the results obtained by the ironing 
The reduction in the sid 
ind the corresponding increase in 


operations. 
wall 


length are quite apparent. 


Indenting, Upsetting and Sizing 


l'o understand the scope of these form 
ing operations, the last steps in the pro 
duction of the magnesium propeller dome 
considered. Then the 


should also be 


Fig. 7—Double-action drawing tools; gas heated. 
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Fig. 8—Magnesium propeller dome, 
principal dimensions. 


-0525" 
approx. 


Fig. 9—Magnesium dome, after initial 
cupping operation. 


final forming processes can be understood 
more Clearly. 

After ironing was completed, the de- 
pressed portion in the spherical head was 
formed in a series of operations. This 

ntation presented difficulties because 

s depth and the comparatively sharp 
rs, 

rcing of a §-in. dia. hole in the 
of the dome was performed at 

ted temperatures to shear 
which might open up in subsequent 


no 
ng. 


avoid 


' first hot indenting operation was 
with large radii to permit drawing 
thering sufficient metal into the de 
m. Subsequent hot forming opera- 
made the depression deeper and 


sharpened its contour. A certain amount 
of stretching and coining took place dur- 
ing these operations and in some respects 
this phase of the work was the most 
severe. 

The open end was next machined off 
square to a length somewhat greater than 
the final length, providing sufficient stock 
to allow forthe upsetting of the flange. 

The last hot-press operation consisted 
of striking the dome in a closed die, 
upsetting the flange and sizing the entire 
part. In all these operations, the form- 
ability of magnesium was severely tested 
and the results amply justified the claims 
of the champions of this newcomer among 
the metals. 

[he fabricating cost of stamped or 
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Fig. 10—lIroning tools, side wall reduced 
over portion of length. 


0.525” 
approx. 


0333- 


Fig. 11—Magnesium dome after ironing. 


deep-drawn parts of magnesium depends 
in two counterbalancing factors. All but 
the most simple parts must be heated for 
drawing and forming which tends to in 
crease cost, while the smaller number of 
steps required and corresponding elimina- 
tion of intermediate cleaning and anneal 
ing, tends to reduce cost. In hot forming, 
springback is largly eliminated which tends 
to simplify die design and insure greater 
uniformity in the parts. 


Some of the data in this article has 
been abstracted by permission from ‘“De- 
signing With Magnesium,” American 
Magnesium Corporation; and “Dowmetal 
Data Book," Dow Chemical Company. 
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Magnesium Die Castings 


MAX POWELL, Ca:ting Corporation of America 


C. H. SCOTT, Harvill Corporation 


Design data for magnesium die castings with factors that 
should be considered to obtain quality in product and econ- 
omy in production. Features discussed include parting line, 
draft, tolerances, stationary and movable cores, wall thick- 
ness, cast threads, machining allowances, ejectors, inserts, 
size and weight limitations, porosity and shrinkage. 


BEFORE DESIGNING for magnesium 
die castings, several factors must be con 
sidered if full benefit of the die casting 
process is to be realized: I 

l. Requirements of the part for satis 
factorv service. 

2. Comparative weight, finish, compact 
design and uniformity of the parts. 

3. Interchangeability of parts. 

4. Cost of die castings compared to 
other possible methods of manufacture. 

5. Anticipated quantities of parts 

If after having considered each of these 
tactors, the designer favors the die casting 
process, certain features must be incorpor 
ated in the design of the casting. Some of 
these features are common to all types of 
die castings, others pertain to the design 
of magnesium die castings only. In general, 
good sand casting design is good die cast 
ing design. 
PARTING LINI (he parting line for a 
die casting is established on virtually the 
same basis as for any other type of casting, 
but with primary emphasis on maximum 
simplification of die construction. The 
parting line should be maintained in one 
^ joggled or 
irregular parting line makes it necessary to 


plane wherever possible. 
match irregular surfaces of the die, thus 
substantially increasing the initial cost of 
the die. Also, an irregular parting line 
may necessitate hand cleaning of the part, 
whereas a straight parting line on a simple 
part could possibly be die trimmed, thus 
ffecting a saving in cleaning cost. 

One characteristic of die castings is that 
flash will occur at the parting line. Be 
cause of the high pressure 
inject metal into the die, a thin strip or 


needed to 
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sheet of metal will always be forced out 
between the two die halves. ‘This flash 
is removed either by hand filing or by die 
trimming. For economy the part should 
be designed so that it can be die trimmed. 


Dnarr. Proper draft allowance is probably 
the most important consideration in de 
signing for die casting to secure maximum 
benefit of the high production rates pos 
sible in this process. The whole theory of 
the die casting method of fabrication is 
based on the rapidity with which molten 
metal can be transformed into a cast 


Harvill Corporation 
Two internal flats in end of the large 
tubes are formed with flats on cores 
that are pulled to form the tubes in 
this die cast magnesium alloy fitting. 


part. To obtain a high rate of production, 
a trouble-free casting cycle must be main 
tained, hour after hour, and shift afte: 
shift. 

Magnesium alloy die castings have a 
tendency to develop cracks during the 
cooling period because of their high coefh 
cient of contraction. For this reason, they 
must be ejected from the die as quickly 
as possible, a requirement which is facili 
tated by generous draft allowances. 


Insufficient draft on surfaces normal to 
the parting plane and on cores will cause 
galling and scoring of the casting. ‘To re 
duce this condition, in a die having in 
sufficient draft, the offending surfaces must 
be greased or treated at regular intervals, 
sometimes as often as after every “shot, 
with consequent slowing of the casting 
cycle. 

A draft angle of 5 deg. is recommended 
to obtain a smooth surface, to secure the 
maximum rate of production, and to min 
imize rejections because of drag and gall 
marks. A 5 deg. draft, when it does not 
interfere with the functional design of the 
part, should be allowed and specified on 
the drawing. If a 5 deg. draft would 
create excessively heavy sections in the cast 
ing, a reduction in the draft allowance is 
advisable. 

Outside surfaces normal to the parting 
line require a draft of 1 deg. as shown in 
Fig. 2. In exceptional design where un 
restricted shrinkage of the casting would 
tend to relieve the outside surface, an 
absolute minimum draft of 4 deg. may be 
specified, but is not otherwise generally 
recommended. 

Inside surfaces require more draft allow 
ance than do the outside surfaces. The 
term "inside surfaces" includes all surfaces 
that resist the free shrinkage of the cast 
ing, such as the inside surfaces of boxes, 
tubes and webs. Because of the tendency 
of the metal to shrink into or on any 
internal obstruction, the surfaces formed 
by such obstructions will require a draft 
allowance of 2 deg. more is advisable 
where permissible. Where there is rela 
tivelv slight obstruction to free shrinkage, 
l deg. draft is sufficient. 

A 5 deg. draft on all inside surfaces, 
particularly when the castings are relatively 
heavy or large, should be provided 
wherever undesirable conditions, such as 
those previously mentioned, do not result. 
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In designs where it is impossible or 
indesirable to provide for draft, square 
wfaces can be obtained with retractable 
ides, irregular parting lines or angular 
jection. 

Cored holes must always have draft 
illowance, preferably 1 deg. on each side; 
except when centrally located in the cast- 
ing. They can then carry a draft of 4 
deg. on each side. As with surfaces normal 
to the parting line, cored holes should 
be provided with allowable 
draft. 


maximum 


otERANCES. Die castings can be held to 
closer limits than is possible by any other 
casting process. This characteristic is one 
of the advantages of die casting and makes 
possible the elimination of many machin- 
ing operations. 

Tolerances for magnesium die castings 
can be held to the same limits as for 
aluminum die castings. , 

The distance between two points 
formed by the same die half, such as 
dimensions A and B in Fig. 3, since it is 
not subject to any moving or shifting of 
the die, can be held to + 0.005 in. Toler- 
ances, for dimensions of this type, are pro- 
vided for the benefit of the diemaker and 
to offset a possible discrepancy in shrink- 
age allowance. Such tolerances can be re 
duced to as low as + 0.003 in. for dimen 
sions up to 2 in. provided it is practical to 
sink the cavity in the die and that draft 
is not an inferference. Dimensions such as 
C and D, Fig. 3, which are between two 
points formed by opposite die halves, re- 
quire a tolerance of + 0.010 in. These 
dimensions are subject to variations be 
cause of the possibility of the springing 
open or shifting of the two halves of the 
die when the “shot” is made. 

Dimensions like those indicated by E 
m Fig. 3, which are controlled by a 
movable die part such as a retractable 
core or slide, require a tolerance of 
X (0.015 in. because of the double varia 
tion encountered. In addition to normal 
variation between the opposite die halves, 
i variation in the location of the core or 
‘lide is possible in relation to either die 
half. Long dimensions require a minimum 
tolerance of + 0.0015 in. per inch of 
length. 

Magnesium die castings produced from 
1 die, once the die is placed in operation, 
will not vary to the full extent of the 
tolerances given. From casting to casting, 
variations in dimensions will not exceed 
>0 percent of the tolerances given. 


Cores. Cores are separate die parts which 
form holes or recesses in the casting. They 
are of two types; movable and stationary. 
A movable or retractable core is required 
when the hole or recess is not normal to 
the parting line. Movable cores are at 
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Magnesium DIE CASTING 


/Movable die half 








N 
‘Stotronary die half 


Fig. 2—Outside surfaces normal to parting line require 1 deg. draft. 
Inside surfaces normal to parting line require 2 deg. draft. 


tached to a pulling mechanism that is 
operated manually, hydraulically or by cam 
and pin arrangements. Movable cores 
must be retracted before the casting is, 
or can be, ejected from the die. 

Stationary cores are mounted rigidly in 
either die half and are removed auto- 
matically from the casting when the dies 
are opened or when the casting is ejected. 
Cores are not restricted to any particular 
shape, although round cores are most 
easily made and fitted to the die. Odd 
shaped holes or recesses can be cored as 
easily as round ones. Splines, keyways, 
hexagons and other irregular shapes can be 
formed with cores provided they are not 
undercut. ‘The only practical limitation in 
coring is the amount of tolerance and draft 
required to give best results 

Stationary cores are used wherever pos 


t0070 in. 


+ T? t0.005 ir 


maa D 


- 


sible, because they are the least expensive 
to construct, install and maintain. As 
compared to movable cores, stationary 
cores tend to increase the speed of the 
casting cycle, thus reducing piece price. 
Movable cores slow down the operation 
of the die because time is required to 
operate the core pulling mechanism. Also, 
movable cores must be kept free of all 
flash and must be greased at regular inter 
vals. One objectionable characteristic of 
magnesium is its ability to flash in and 
around movable cores. Recesses in a cast 
ing, which would normally interfere with 
the removal of the casting from the die 
can be formed with movable cores that are 
withdrawn from the casting before ejection 
Wherever possible, all movable cores 
should be parallel to and on the parting 
line of the dies. This is preferable from a 





' ^ 
BA ^N 
"es ‘Stationary oie 
hoi 


Fig. 3—Tolerances that can be held in distances between 
different points in a magnesium die casting. 
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die construction standpoint. Cores on the 
parting line can be pulled by a standard 
core pulling mechanism. 
usually require a special 


Angular cores 
core pulling 
arrangement 

Ihe location of holes formed by sta 
tionary accurate because 


learance is not necessary to allow for the 


cores are more 
operation of the core. 

A blind cored hole should not have a 
depth greater than twice the diameter, or 
width, of the core since there is no means 
of rigidly holding the core, see Fig. 4. The 
depth or length of through holes, where 
the core can be piloted into the opposite 
lie half, and thus be supported on both 
ends, can be three to five times the di 
ameter with normal draft and tolerance 
‘hese ratios of length to diameter of cores 
are preferable, but in some designs slight 
deviations are permissible. 


Holes less than 


35 in. dia. should not 


be cored under any circumstances, 4 in 
ia. is Considered the practical minimum 
In lieu of small cored holes, drill points 

spots are cast 


often to eliminate the 


e of expensive drill jigs 


WALI 


rion. There 


Ris 


are no practical limits as to 


[THICKNESS AND CONSTRUC 
maximum wall thickness possible to die 
But as the thickness of the section 
the shrink void probabilities in 
sections will increase in propor 
When no 
red of the 


and 


appreciable stress valuc 


material in the heavı 
weight is not a 


thick 


EXCESSIVE 
ections as heavy as 4 in 

cast. 
Wall sections within the range of $ 
; in. are preferable in the majority of 
take full ad 


thickness of 


castings to 


ium die 


of the process. The 


used depends upon the area of 


$ 


isting. When designing magnesium 
die castings, the 
vall thickness that is too thin to cast 


the degree of success expected by 


trend to specify 


he designer. Naturally, the designer is 
nsidering the weight factor, otherwise 
ignesium alloy probably would not have 
hosen as the material 
On small castings having a maximum 
face area ot approximately + Sq. N., 
in.-wall The 
next to 
oper wall thickness, is the maintenance 
thickness. Where 
essary lighteners can often be provided 


W here 


exist, it i$ 


thickness can be used. 


t important single factor, 


onstant sectional 


the heavy sections. excessively 
tions sometimes ad 


first 


Cavy SCA 


antageous to lighten and then to 


trengthen the section with ribbed con 
struction. Ribs should never be of greater 
thickness than normal walls. Ribs aid in 
the proper feed of metal to parts of the 
casting that are farthest from the 


gate 
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Pin core for 
through hole, 


Lue aiti 


s , b / 
Pin core for blinda hole 


7 Ejector sleeve 


„Movable 
die holf 


Fig. 4—Proportions of pin cores for through and blind holes. 


Fillets are essential in preventing shrink 
ige, strain and cracks at the intersection 
of walls, webs and bosses as the casting 
cools. Where fillets do not produce heavy 
sections, they should always be as generous 
is possible. Fillet radii should be equal 
greater than, the 
thickness. If a large fillet would produce a 
heavy section, it may be advantageous to 
fillet thus 
possibility of shrink voids in the section 
Insufficient fillet 
trouble in magnesium die castings. 


to, or normal wall 


reduce the and decrease the 


is always a source of 
Corner radii on the edges of ribs, webs, 
should as large as 
A full radius is preferable, but 
dx in. edge radius is acceptable. A full 


ind bosses also be 


possible. 
radius improves the appearance of the 
finished casting, simplifies the problems of 
die construction and improves the flow of 


the metal, thus reducing the threat of 


porosity. When edges fall on the parting 


line, they will necessarily be cast sharp, 
therefore, if such edges are desired to be 
broken, they must be broken in the clean 
ng operation 

Mounting holes should always be pro 
vided with bosses and pads or otherwise 
reinforced. Care should be taken to main- 
tain a constant wall thickness at bosses and 
hubs. Long bosses on a thin wall should 
have one or more reinforcing ribs to pre 
vent bending or warping. In a die casting, 
bosses, hubs and reinforcing pads can be 
located accurately in relation to holes. 
Consequently, wall sections 
through the bosses can be consistently 


minimum 
maintained in production 


Cast internal threads 
should be avoided. It is easier and cheaper 
to tap an internal hole. External threads 
of 16 pitch or coarser can be cast. The 
threads are usually cast 0.010 in. oversize 
on the pitch diameter to allow stock for 


Cast THREADS 


chasing. External threads can be cast 
within the NF—2 tolerances by using 
special screw-off inserts in the die. In such 
designs, the threads are cast without a 
parting line and do not require any clean 
ing operation. The handling of the loose 
thread rings between each ‘‘shot’’ decreases 
the production rate and, therefore, in 
creases the piece cost. When tolerances 
ind application permit, threads are cast 
with a parting line. The parting line is 
removed either by chasing or die trimming 
In die trimming, the threads are flatt: 

slightly at the parting line. 


Several factors 
enter into the question of whether or not 
machining stock should be allowed on 


MACHINING ALLOWANCES 


surface. 


|. Presence of draft. 
2. Presence of a parting line with the 
possibility of slight mismatch. 


3. Tolerances controlling the affected 
surfaces. 
4. Desired flatness of the surfaces. 


5. Concentricity. 


Where draft or a parting line is ob 
jectionable, it can be removed by either 
spotfacing or milling. If the part is to 
be milled stock should be provided for 
machining. 

If tolerances are less than those indi 
cated in Fig. 2, one surface of the part 
will require machining. 

Surfaces up to 9 sq. in. in area can 5€ 
cast flat within 0.006 in. when the dies are 
new, but as the dies become older and 
more polishing is done on the cavity, the 
flat area will vary 0.010 in. When tiat 
ness is to be held closer than 0.010 in., 
stock should be added to the surface tor 
machining. 

In small parts, the surfaces formed by 
the same die half can be held concentric 
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0.006 in. When surfaces arc 


formed by opposite die halves, the drawing 


within 


that details the part should specify a con 
entricity of 0.015 in. Otherwise, these 
urfaces must be machined if flatness or 
oncentricity is desired. The usual allow 
ince for a machining operation is 0.020 to 
).030 in. finish stock. Because of the draft 
iecessarv in cored holes, drilling or ream 
ng is often necessary, except for short 
learance holes where draft is not ob 
jectionable. When a hole requires drilling 
r reaming, the diameter at the large end 
hould be cored 0.010 to 0.015 in. under- 
ize minus the draft allowance. Splines, 
keyways and slots, that demand closer 
than standard casting tolerances require 
the addition of stock for machining. 


SuRFACE Fintsnes. All magnesium alloy 


die castings require a chrome pickle to 
form a protective coating against oxidation. 
I'he coating also serves as a base for syn 
thetic finishes. 


ilways chrome pickled at the foundry, 


Magnesium castings arc 


hether furnished machined or not. If 
further machining is done, chrome pickling 

again required immediately after the 
nachining operation, 

AST LETTERING. The casting of trade 


arks, lettering and ornamental design 


ı die castings does not present a major 
oblem. Letters, numbers and designs 
fairh ‘simple to stamp or engr ve n 
die. Indented letters in the casting 
tate raising the letters in the die 


C 
in expensive operation. Fith 


> 


IIIIIID 


— 






t] 
V 


(c) 


a 
| 
- 


Harvill Corporation 
Die casting tread pins on face of toe plate of 


die cast rudder pedal eliminates necessity of 
attaching a grip pad. 


raised or indented characters should be 
located on a surface that lies within 30 
deg. of the parting plane. Cast-in instruc- 
ions and calibration marks are widely used 
n die cast parts for aircraft and instru 


ments 


;yectors. Ejector pin marks and ejector 
sleeve marks are often unavoidable on the 
surface of a die isting. Contrary to 
general belief, ejector pin marks are not 
caused by the pressure of the pins on 
the casting during ejection, but are rather 
1 molded impression caused by the form 
ng of metal around the end of the ejector 
pin. Ejection is done after the casting 
has solidified. The usual practice is to 


have ejector pin marks range from flush 





— — - 


— — — 





Fig. 6—Cast-in inserts can only be used where the casting will shrink onto the insert.— 
A) Cast-in steel pin insert serves as a stop or pivot.—(B) Bushing insert is cast-in to 
btain high bearing values.—(C) Studs cast in place to simplify assembly.—(D) Straight or 
re-formed tubes can be cast in place to obtain long or irregularly shaped holes. 
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to 0.015 in. depreseed on unmachined 

surfaces, and flush to raised anv reasonable 

amount on surfaces to be machined. 
Ejector sleeves are used around cores 





at bosses. It is best to leave the ejector 
sleeve mark flush to raised and remove by 
spot-facing. If the tolerances on the ejection 
surfaces are not critical, the sleeve marks 
when raised or depressed 0.010 in. will 


require no additional machining. 


LIMITATIONS AS TO SIZE AND WEIGHT 
Magnesium alloy die castings do have size 
and weight limitations. Approximate maxi 
mum dimensional limits with existing 
equipment are 8 in. deep by 12 in. wide 
by 15 in. long. The size of the casting 
is limited by where the part can be gated, 
how satisfactorily the part can be vented, 


and its shape and design 


Cast-In Inserts. Inserts of different ma 
terials can be cast-in at areas that support 
concentrated loads or are subjected to 
excessive wear. Pins, studs, capscrews, 
bushings and tubes are used as inserts, as 
shown in Fig. 6. When small pins are 
cast in place, they should extend into the 
casting approximately two times their di 
ameter, and never less than one diameter 
Pins and other cast-in inserts, where pos 
sible should extend through the casting 
so that both ends are definitely located 
by contact with the die cavity. Pin inserts 
should be knurled on the portion that is 
covered by the casting and the unknurled 
portion should extend s in. into the 
casting 

Ihe length of the castin portion of 
threaded studs and similar inserts should 
be three times their diameter and should 
be both annular grooved and knurled to 
It is often 
economical to cast in place standard hex 
igon or fillister head screws that can be 
used as studs. Care must be taken to see 
that the threads do not extend all the way 


to the casting. A şs in. 


prevent pulling out or turning 


minimum seal 
is necessary to prevent the flash from 
filling the threads. Bushings, cast in place, 
can be knurled or grooved or both on the 
outside diameter. The width of knurling 
The knurling 
should be centrally located. The inside 
diameter of bushing inserts is usually 0.003 
to 0.010 in. undersize for reaming to a 
close tolerance. 

Curved holes can be obtained in the 


ranges from $& to i in. 


casting by using preformed tube inserts. 
[he tube ends should extend outside the 
part three times their diameter to allow for 
proper locating and holding in the die 
Straight tubes are often used to obtain 
without draft. Copper or 
brass tubing is rarely used. Steel tubing 
is preferable from a die casting standpoint 
which could not 


long holes 


In iC essible holes, 
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tthe 
be formed by cast-in bushings 


economically be cored or drilled in 
part, can 
or sleeves. 

Cast-in inserts can only be used where 
the casting will shrink 
not away from it as would happen if a 
ring surrounded the casting. Stainless steel 
inserts are preferable to plated inserts. 
If of material, inserts should be 
cadmium or chromium plated. Electrolytic 
action between the insert and the 


nesium should be carefully checked. 


onto the insert, 


other 


mag 


Porosiry AND SHRINKAGE. In the past 
there has much criticism of mag- 
nesium die castings, as well as other die 
castings, because of their seemingly in 
herent characteristic of porosity. This 
criticism may have had some basis a few 
years ago, but recent technological de 
velopments based on exhaustive research 


uave resulted in proved methods of exer 


been 


cising definite control over porosity. Im 
provements in die casting machines and in 
the technique of making castings, plus an 
extremely rigid laboratory control over 
alloys makes it possible to produce cast 
ings consistently free from porosity and 
with shrinkage voids controlled as to loca 
tion and minimum amount. 

Designers of die castings can contribute 
much toward the elimination of porosity 
and shrink voids in the casting by main 
taining constant wall thickness and by the 
use of generous fillet and edge radii. Most 
problems common to conditions of porosity 
can be, and normally are, overcome by 
proper gating and venting of the dies, to 
gether with 
measures 


other control 


metallurgical 
Shrinkage is not to be con 
fused with porosity. Shrink holes or voids 
never result 


from inclusion of 


trapped 
air or gases in the casting, but are created 
by shrinkage of the metal away from the 
areas which last. Almost without 
exception, this condition will exist in the 
exact center of a heavy 


cool 


section, 


Under normal conditions, sections up to 


fs in. thick will contain no evidence of a 


shrink void. As increases in 
heaviness from this point, shrink voids will 
ccur in direct proportion to the increase 
in sectional thickness. Evidence of shrink 
will begin with a coarsening of the grain 


the section 


structure, this increases in predominahce 


intil a void forms. As 


contrasted to 
porosity, shrink voids will not be general 
throughout the metal, but will be definite 
pockets that occur only in heavy sections 

Under otherwise good 


lesign, shrink voids in heavy portions of 


conditions of 


the casting can be controlled and mini 
mized to a considerable extent by improved 
casting techniques. Porosity is a definite 
threat to the serviceability of castings, 
whereas shrink voids are not. Except for 


the reduction in volume of metal caused 
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Table I—Typical Properties of Magnesium Die Castings 


Ultimate tensile strength, lb. per sq. in 


Yield strength, lb. per sq. in... 


Elongation, percent in 2in.......... 


Specific gravity, 75 deg. F.. 
Weight, lb. per cu. in 
Melting point, deg. F 


Coefficient of thermal expansion per deg. F.... 
Hardness, Brinelll 500 kg. 10 mm. ball 


Resistance to impact, Izod, ft. lb 


Ultimate shear strength, lb. per sq. in 


33,000 
22,000 


.1,120 
0.000016 


Fatigue, endurance limit 500 x 10* cycle, Ib. per sq. i 


metal in a section of 
shrink will be perfectly sound. Examina- 
tion of castings indicates that the exist 
ence of shrinks in sections larger than 
the practical limits proves the surrounding 
metal to be of fine granular formation with 
an absence of excessive segregation of 
alloying constituents. The metal that was 
in the area of the void, at the time the 
cavity was filled, has been utilized in 
formulating the granular structure of the 
immediate area surrounding the void. 


by the void, all 


ALLOYS. Special magnesium alloys should 
be used to meet specific requirements. 
Impurities should be kept low to minimize 
corrosion. Production experience has 
proved that A.S.T.M. Specification B94- 
41T, alloy No. 13, for magnesium base 
alloy, provides excellent casting characteris- 
tics and mechanical properties as given 
in Table I. The nominal composition of 
this alloy is 

Percent 

9.0 
Manganese 0.20 
Zinc 0.60 
Silicon 1.0 max 
0.05 max 
Nickel 0.01 max 
Others total 0.3 
Magnesium 


Aluminum 


Copper 


max. 
remainder 


CONSULTATION. A discussion by the de 


signer and the die casting engineer of 
problems that affect their mutual interests 
will do much to remove doubts concerning 
amount or 


omission of draft, the savings that might 


design features such as the 
result from holding tolerances closer than 
recommended, the maximum 
of a part, the probable 
its effect on 
stress distribution or strength properties. 


those here 
limit as to size 
extent of a shrink void and 
If time permits, it is advantageous to 
both the designer and the die caster to 
have all questionable problems solved while 


the design is still on the drafting board. 


Drartinc Practice. In the preparation 
of drawings for parts that are die cast 
in magnesium, special attention and cop 
sideration should be given to: 


1. Show maximum allowable draft on 
all surfaces requiring draft. Maintain con 
sistent draft angles or allowances. Call 
out both cored size plus or minus draft 
and machined size of holes, or if not 
cored, so specify; for example, ‘Core 
0.234+0.005 dia. minus 2 deg. draft in 
cluded angle, drill 3 (0.250) in." Call 
out the draft angles by symbol to simplify 
the core and drill notes. If clearance 
holes are to be cored to size, the nominal 
clearance drill size is held at one end of 
the cored hole only; for example “Core 
0.203 + 0.010 — 0.000 dia. plus 2 deg. 
draft including angle.” 

2. Use and specify liberal tolerances as 
much as possible. Standard casting toler 
ances are: Fractional dimensions + sy in., 


decimal dimensions +0.010 in., and angu- 


lar dimensions +4 deg. The imposition of 
a close blanket tolerance to all dimensions 
on a drawing, when actually close toler 
ances to all dimensions are not required, 
increases die construction cost and the 
cost of part fabrication. 

3. Use cross-sections and auxiliary views 
liberally to give the die maker a clear 
mental picture of the part. 

4. Be certain that all fillet and corne: 
radii are noted and are as generous and 
consistent as possible. 

5. Irregular curvature of fairing must be 
clearly noted. Changes, after the cavity is 
once sunk, are difficult to make. 

6. The location of the part number and 
trademarks should be clearly shown on : 
surface within 30 deg. parallel with the 
parting plane. Optional locations should 
be noted when the parting line is 
indefinite. 

Locate, if possible, where ejector pin 
marks may appear. Specify variations 1n 
height of ejector pin marks. 
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LABOR and MANAGEMENT MEET — 
for PEACE or CIVIL WAR? 





HE prospect of a knock-down and drag-out fight in 

the automobile industry does not augur well for the 

reconversion outlook, which upon every other score 
is bright. Any widespread outbreak of the type of indus- 
trial warfare which now threatens will disrupt, more 
thoroughly than anything else on the horizon, an or- 
derly transition to a peacetime economy. 

It is doubly unfortunate that there should be a gen- 
eral tightening of union and company battle lines upon 
the eve of the Labor-Management Conference, which on 
November 5th will convene at President Truman's direc- 
tion for the purpose of “working out by agreement means 
to minimize labor disputes.” If the current work stop- 
pages occasioned by industrial conflicts should increase 
rather than diminish between now and November first, 
the Conference atmosphere hardly promises to be favor- 
able to a dispassionate examination of basic issues. 

Yet the shadow of the threatened industrial storm that 
hangs over the Conference only serves to emphasize the 
importance of reaching satisfactory agreement upon two 
problems with which such a Conference might deal. The 
first is that of determining what machinery shall be used 
for settling disputes upon which employers and workers 
have reached an impasse. The second, and more far- 
reaching, is that of arriving at some common under- 
standing upon the major issues which commonly lead to 
irreconcilable disputes. 


Settlement of Wartime Disputes by the 
War Labor Board 


During the war the first problem was handled largely 
by machinery centered in the National War Labor Board. 
Supported by general adherence to patriotic pledges by 
labor leaders and employers not to resort to the use of 
economic force against each other during wartime, and 
backed up on rare occasion by use of the President’s 
power to seize plants for war purposes when its orders 
were not obeyed, the Board managed, by what amounted 
to compulsory arbitration, to settle the nation’s wartime 
labor disputes with relatively little economic loss. 

But it can scarcely be claimed that the War Labor 
Board did much to resolve the issues from which dis- 
putes grow. Indeed, the fact that it was available to issue 
orders in cases which the Secretary of Labor certified as 
likely to “lead to substantial interference with the war 


effort”, resulted in the conversion into full fledged dis- 
putes of many disagreements which would otherwise have 
been settled at a local level in the course of collective bar- 
gaining. Meanwhile, local collective bargaining machinery 
which should have been doing most of this work was 
neglected, and will need thorough reconditioning even to 
be brought back to its prewar level of effectiveness. 

With V-J Day came an abrupt change in the status of 
the War Labor Board. One of its main props, labor’s “no 
strike pledge”, was promptly withdrawn. It could no 
longer rely on the President to use his power to seize 
plants for war purposes to force obedience to its orders. 
Consequently the Board agreed that it would accept new 
cases only if both parties to the dispute stipulated in ad- 
vance that they would abide by the Board's findings, that 
it would clear its dockets of old cases as rapidly as pos- 
sible, and that it would then go out of business, leaving 
to the Labor-Management Conference the question of 
what should take its place in the postwar period. 


What Shall Take the War Labor Board's Place? 


The immediate and pressing task of the Labor-Man- 
agement Conference is to agree upon machinery for set- 
tling industrial disputes in the peacetime economy. 


Neither management nor labor wants the continuation 
of compulsory arbitration to which they submitted as a 
necessary war measure. But it must be clear to everyone 
that if any substantial proportion of the disputes that 
inevitably arise are settled by resort to strikes and lock- 
outs, economic anarchy will resuit. Not only will it be 
impossible to achieve the high levels of output and em- 
ployment that have been set as postwar goals, but it is 
questionable whether our economy could survive. The 
only alternative to compulsory arbitration under gov- 
ernment auspices is for management and labor to demon- 
strate their ability to effect a peaceable resolution of their 
differences without it. 


The most obvious need is to set up local machinery at 
the grass roots where disputes originate. That is where 
most of them should be settled by local negotiation and, 
when that fails, through voluntary submission to media- 
tion or arbitration under terms of reference to which the 
parties agree. Many issues, which at plant level are rela- 
tively simple in character, are blown up to formidable 
dimension and complexity when they are passed along 





the line for decision in Washington. The centralizing proc- 
ess is one that frightens everyone connected with it be- 
cause it focuses attention upon the possible importance of 
precedents established by a decision, rather than upon 
resolving satisfactorily the particular dispute at hand. 


Unquestionably, some Federal machinery must be pro- 
vided which may be called upon in cases where the size 
or implications of a threatened dispute clearly run be- 
yond local jurisdiction. That will mean the thorough 
revamping of conciliation and mediation machinery which 
exists, but which has grown rusty through disuse while 
compulsory arbitration was the order of the day. 


At least, this involves a complete overhauling of the 
United States Conciliation Service with a noteworthy 
strengthening of its personnel. There may be wisdom 
also in recently advanced suggestions for the creation of 
a board of arbitration to act in cases voluntarily sub- 
mitted by the parties concerned, and for boards of in- 
quiry to make reports upon the merits of disputes in 
which the public interest is concerned. But there is valid 
ground for questioning what appears to be the common 
assumption that such machinery should be located in the 
Department of Labor. It belongs neither there nor in the 
Department of Commerce. For the work which such 
agencies are called upon to perform, both the appearance 
and fact of complete impartiality are essential to effec- 
tive performance. Assurance of impartiality will not be 
fostered by placing them in a department specifically 
charged by Congress with the task of advancing the in- 
terests of wage workers. 


Resolving the Issues Over Which Disputes Arise 


It may be, as many think, that the forthcoming Labor- 
Management Conference cannot effectively handle any 
problems beyond the procedural ones suggested above. 
If that is true, its agenda probably should be restricted 
to planning the reconstitution of collective-bargaining 
and dispute-settlement machinery, in view of the urgent 
need for putting it in working order. 

But éither in this Conference, or in subsequent ones, 
there will have to be an attempt to reach a reasonable 
measure of labor-management accord upon certain basic 
issues over which most industrial disputes originate. The 
best of machinery can be swamped if disputes are gen- 
erated in ever-increasing number. 


Most important of such issues is that of the fair deter- 
mination of wages.There is clear need for reaching agree- 
ments at least upon the major factors on which such de- 
termination should rest. It seems evident that if we are 
ever to hope to reach the high levels set and generally 
accepted as postwar goals, we must harness economic 
incentives to promote production efficiency. That means 
that workers, as well as management, must be given a 
genuine stake in increased productivity. No universal 
formula is possible, but we should be able to agree upon 
general principles for dividing returns derived from im- 
proved performance in output between workers and in- 
vestors, and consumers in the form of lowered prices. 

Again, since unionism is here to stay, general accept- 


ance by management of the principle of collective bar- 
gaining would save innumerable disputes which are con- 
cerned more with the method of negotiation than with 
the concession sought. Few in management still ques- 
tion the validity of the collective bargaining process as 
such, but there are many matters to be resolved of which 
the question of the open shop, the union shop, or the 
closed shop is merely a conspicuous example, upon which 
there is wide divergence of conviction between and with- 
in labor and management groups. 

On the management side, there is sincere concern about 
the intent or ability of union leaders to exercise respon- 
sible control that assures compliance with contractural 
obligations. Wild-cat strikes are of sufficiently frequent 
occurrence to give substance to this distrust, and union 
discipline seldom has been administered in a decisive or 
effective fashion. The prospective rivalry of three com- 
peting labor organizations of national scope gives man- 
agement little confidence that a bargain made and kept 
in good faith with any one of them provides assurance 
against work stoppages. 

All of these matters, and many others, need thrashing 
out between management and labor, with the view of 
arriving at as large a measure of specific and detailed 
agreement as can be achieved. The greater the area of 
such agreement, the smaller will be the area for disputes 
that must be handled by settlement machinery, or put to 
the final test of force. 


Peace or Civil War in Industry 


The Labor-Management Conference is of major im- 
portance to national welfare. It is important even if it 
restricts its objectives to the procedural problem of how 
industrial disputes are to be handled. 

It can make an even larger contribution if it lays the 
groundwork for an attempt to reach working agreements 
upon such policy issues as have been cited above. 

Neither management nor labor can afford to lend any- 
thing less than their best intelligence and effort to an 
attempt to arrive at common understanding. Success will 
mean that we have a genuine chance of reaching new 
levels of economic well-being. Failure will mean indus- 
trial civil war, in which the casualties will be high. One 
almost certain casualty of such a war will be the prin- 
ciple of collective bargaining, since the Government can 
scarcely refrain from establishing compulsory arbitra- 
tion if sufficient breakdown occurs. 

It is to the vital interest of both management and 
labor to demonstrate that they can responsibly control 
themselves. 


President McGraw-Hill Publishing Co., Inc. 
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The Type ''21'' U-Boat 


Foreign abstract condensed from an article 


n "The Engineer," July, 1945, page 22. 


NO COUNTRY placed a greater emphasis on 
submarine construction than Germany, 
where everything pertaining to the .mprove- 
nent and perfection of underw ater craft 
design was given absolute priority. It may 
be for that reason that the latest German 
U-boat models showed almost incredible 
performance. 
Thus, the “21”-type U-Boat, a craft of 
600 tons surface displacement, was 
ipable of traveling underwater for 9 
months at a maximum speed of 16 knots 
and a depth of 900 ft. Its greatest innova- 
tion is the "schnorkel", the air pipe that 
allows the U-boat to breathe. This main 
feature is nothing more than an adapta 
tion of the principle by which water 
closets are flushed. The great submerged 
peed is preduced by increasing the num- 
ber of batteries over that usual for craft 
f this size 
his ship is only fitted with two pairs 
28 mm. anti-aircraft cannons, an arma- 
nt which is not adequate A any surface 
nd engagement. She is 1 fact a sub 
marine in the true sense p the word, 
rather than a submersible, and not ex- 
pected to surface, except on entering or 
eaving harbor, or for outside repairs. If 
packed with provisions this submarine is 
said to be able to remain at sea and in 
th Records of sur 


) 


he sea for nine months. 
rendered U-boats however, do not show 
that any boat remained submerged for 
more than 70 days. 

U-boats of this type were tested to a 
lepth of 900 ft, whereas British sub 
marines are only tested at 200 or 300 ft. 
As depth charges are more destructive 
when exploded beneath underwater craft, 
the Germans specified a boat to dive well 
elow them. 

In an emergency the 1,600 ton type 
21” is capable of spurts of speed at 16 
knots. Its forward hydroplanes are above 
the water line and turn into the casing 
not in use. The fastest underwater 
p of the normal submarine is about 
5 to 9 knots. 

I : "U.3008", which was examined, 
as a comfortably sprung bunk for every 
er of the crew. Living spaces are 
in d in light, fireproofed wooden bulk- 
ne n either side of the gangway, which 
5 from the centerline only in the 


control room where it skirts the casing of 
the big power-operated periscope. Large 
quantities of ‘ ‘protosore, ' an air purifying 
agent, are distributed throughout the ship 
to remove CO, and water from the atmos- 
phere. The seven officers and 52 men have 
a high degree of privacy and the air- 
conditioned atmosphere is always clean and 
healthy. 

[Ihe hull section is entirely novel and 
peculiar. Amidships the section, resembling 
the figure "eight," consists of two circular 
section pressure hulls. These immensely 
strong sections are joined by strong plating, 
worked on a curve without leaving any 
weakness at the junction. The kull- form 
increases the stability of the ship and also 
the space within the larg ger upper part, 
which contains the living quarters. The 
electric batteries, the large refrigerated store 
rooms, the internal ballast tanks for trim- 
ming purposes, and some of the auxiliary 
machinery have been placed in the lower 
part of the pressure hull section. 

In this type of U-boat, the space within 
the pressure hull is further increased by 
10 in. of useful diameter by placing the 
frames outside the plating. This simplifies 
the installation of pipes, cables, fittings 
and furniture. A hull with external frames 
is not as strong, as one with internal ones, 
the frames may be made larger and 
stronger. Here they are twice as “large as 
those of average British submarines. The 
plating of the pressure hull has a minimum 
thickness of l in. and ranges up to 14 in. 
in places, such as around the hatches. The 
streamlined outer skin is built around the 
"8" pressure hull and over the framing. 
Main ballast tanks and compensated fuel 
tanks are installed here. They automatically 
equalize the sea pressure on diving, so that 
the outer hull can be built of the usual 
light planking. They are no Kingston 
valves open at the bottom of the main 
ballast tanks. The surfaced submarine 
“rides on the vents” and is prevented from 
losing buoyancy by the trapped air held 
in the main ballast tanks by the vents. 
his system requires the opening of only 
one valve for each tank on diving. Vents 
ire automatically operated. 

Conning tower and bridge structure are 
carefully streamlined. The bridge i is lightly 
armor pl ated for gn against m: chine 
gun attack from the air. A simple type of 
night torpedo sight is used with immensely 
heavy water- and pressure-tight binoculars. 
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l'his optical equipment is also tested to a 
depth of 900 ft., and can be left in place 
on diving. 

As the schnorkel reduced the importance 
of crash diving, stream-lining was further 
perfected by removing flooding and drain- 
ing ports. The schnorkel in the U-3008 
is of the latest telescopic type and has a 
tube for air intake and one for exhaust. The 
light metal top of the schnorkel is dome- 
shaped about | to 3 ft. Within its casing 
the anti-flood valve, protected against weed 
and wreckage by a wire mesh, is operated 
by a floating ball. This sensitive valve will 
keep chattering when the ship is traveling 
at the “schnorkeling speed” of about 
knots, and will prevent water from leaking 
into the ship. The principle of the schnor- 
kel was for long deemed impossible, be 

cause of the difficulty of keeping the waves 
from flooding the cowl. 

The surface of the schnorkel is made of 
intersecting raised ribs with the 3-in. square 
recesses filled with rubber inserts. This 
design renders the surface anti-radar. A 
small wire cage atop the schnorkel dome 
contains the ship’s own radar to warn of 
approaching aircraft. 

Considerable innovations have been 
made in the armament, which is rather 
weak. It seems strange that a ship of this 
size should only carry 23 16-in. torpedoes 

In the lower part ‘of the conning tower 


is the "attack kiosk” in which the com 
manding officer operates the enormous 
periscope. This instrument is entirely 


power-operated and the point of viewing 
is constant whether the periscope is raised 
or lowered or trained in azimuth. The of 
ficer controls the instrument through hand 
and foot levers. The focus of the imstru- 
ment is automatically compensated. 
There are two six-cylinder, two-stroke, 
1,200-hp. diesels. Without superchargers 
they drive the submarine at 12 knots on 
the surface. Self-compensating external 
tanks carry 270 tons of fuel oil. The 
schnorkel is used in normal submerged 
traveling at about 7 knots with virtually a 
diesel electric drive under a load of 600 
imp. Fuel consumption is about 150 liters 
per 1,000 amp.-hr. When schnorkeling, 
the diesels drive the main motors as 
dynamos and charge the batteries. The 
submarine is driven by silent motors oper 
ating the tail shafts through belts. Thus, 
if the schnorkel has to be lowered suddenly 
and diesels are stopped, no interruptions 
in the travel of the ship need occur. Only 
clutches are taken out, and the batteries 
supply the energy for motor operation. 
Ordinarily they are just “floating.” The 
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room ontams the water many other purposes. In any application a cylindrical loads of non-magnetic conduc 


rator proper match must be obtained between tors. The equations apply with accurac 


baft the engine room there is the the heating circuit and power source. to solid loads where the axial length of the 
motor room with one motor on each When multi-turn coils are connected to oil is large relative to its inside diameter 
\stern this compartment is an the output of a constant frequency gener He also gives an equation for the powe 
little machine shop. The listening ating device, if the coil has too few turns, input to hollow cylinders where the dept 
ll developed, there are 52 hydro- at the rated output current of the generator of current penetration is several times th 
lina highly the output voltage is low Consequently wall thickness. 
rated power output from the generator can- The paper by Vaughn and Williamson 
not be realized without employing some 1. Extends the range of equations applyin 
matching device (transformer or to solid cylinders so that accurate result 
may be obtained when the coil has an 
has too many turns, at rated inside diameter of the same order of magi 
Design of Induction Coils nc r output voltage, the current is  tude as its axial length. 
l , s , s low. To match a given power source with 2. Extends the range of equations 
From "Design of Induction Heating Coils lirect mnected inductor, a specific ing to hollow cylinders so that 
for Cylindrical Non-Magnetic Loads" by number of coil turns must be used for results may be obtained regardless 
J. T. Vaughn and J. W. Williamson. A.I.E.E. any g 
Technical Paper 45-107, released for ab- Baker in his paper “Heating of Non- 3. Presents the equations in a form su 
Magnetic Electrical Conductors by Mag that the required number of coil turns m 
ction” —AIEI Iransactions, be found to match a given power sour 
In tion heati non-magnetic ‘ol. : 273-278, has presented +. Presents tabulated values of exp: 
equations for calculating the electrical char mental and calculated results over the p 
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ven physical dimensions cvlinder wall thickness 
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Superheating Magnesium Alloys 


Foreign Abstract condensed from an ar- 


ticle by F. A. Fox and E. Lardner in Engi- Effect of Various Superheating Treatments on a Magnesium Alloys 
neering 1945, page 438. With 3 and 6 Percent Aluminum 


OyS are super 
ind qu ckh \| Yield Limit Ultimate Elonga- 


ire. usually Content Superheating 0.1 percent tensile tion Grail 


1 notice percent 
hanical char Ib. per sq. in. in. percent mm 


Treatment proof Ib. per on 2 in. Siz 


iulloy results which is 


pronounced grain refine 
ble s] 1 N 'rheat 6,050 000 
lowing table shows the effect o superhea », Uo j 
Ea £9 da: " 9t 
t m two magnesium casting 15 min. at 1,652 deg. , 170 , 600 
2 t 1 g eo » 7 090 é e 
containing 3 and 6 percent alumi 0 min. at. 1,652 deg. 5,920 ,200 


30 min. at 1,922 5,600 25,500 
] 


ts which had been held for 30 
| exhibited coarse No superheat , 390 , 200 
Casting temperature 6 min. at 1,652 deg. F. ,050 27,800 
` ,410 25,800 
,050 21,800 
g 960 27,100 
90 min. at 1,652 deg. ,960 26 , 000 
mme casting alloy 150 min. at 1,652 deg. F. , 180 26 , 400 
6 Al. 0.53 Zn 15 min. at 1.652 deg. F 
onding approximately ti then held at 1,292 deg. F 290) 24,200 


* lt e ` 
\.M. 26 s super 30 min. at 1,922 deg. F. 960 21,600 


Samples with 3 percent iluminum 


F.: the mold was cast 15 min. at 1,652 deg 
30 min. at 1,652 deg 
60 min. at 1,652 deg 


1562°F. 


So — 


//rm i 





No super- 


neat 


Figs. | to 3—The effect of superheating for varying lengths of time, at 1,562, 1,652 and 1,742 deg. F. upon ultimate 
and yield strength, and grain size of a magnesium alloy with 9.6 Al, 0.53 Zn, 0.24 Mn. 
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nd sandcast, 
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for varying lengths of time 
results, as given in Figs. 1, 
were obtained after aging 
725 deg. F. and 16 hr. at 
leg l'hese experimental melts weighed 
ot quite 6 lb. It however, that 
the beneficial effect of superheating is nil 
lv slight with manganese- or 
ignesium casting 
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Asbestos Brake Linings, 


Synthetic Latex as Binder 
Foreign Abstract 





condensed from an ar- 





ticle by J. N. Kusina in Kautchuk i Resina 





























941, No. 2, page 21. 
ind its concentrates have good ad 
jualities. Asbestos products require 
tively little latex for strong bond 
Wherever a combination of friction 
ties and temperature stability is de 
itex-bonded asbestos exhibits good 
For that reason asbestos bral 
using latex as a binder are pr 
he frictional coefficient of thes 
onsistent up to a temperature ot 
I Resistance against ] ju l 
istance to aging co | 
sis of the experiences in the 
S Union à new process f»; t nanu 
f brake-blocks and itch- plates 
mobiles was developed. Raw mate 
isbestos and synthetic latex. These 
ed, together with small additions, 
ground material into a mixer. The 
ig mass is centrifuged, dried and 
tted, formed in_ hvdraulic hot 
ind vulcanized 
process furnishes excellent brakes 
iod braking haracteristics, re 
to wear and to water and oil 
m, as well as high temperature 
iboratorv a frictional coefficient of 
+ to 0.45 was determined. 





Electrical Standardizations 





Joint Army-Navy Standardization in 
ctrical Field" by Jesse B. Lunsford, 
Bureau of Ships. May 1945, Journal of the 
American Society of Naval Engineers. 






erative efforts of the army, navy, 
ı Standards Association, War Pro 
Board, The American Institute of 
Engineers, U. S. National Bu 
Standards, and electrical instru 
nufacturers have brought about a 
joint standards for electrical 
instruments. Five joint Army 
indards, abbreviated JAN stand 
tituted the 1944 program 
ely, JAN 6, JAN - S-61, JAN 
2), JAN - S - 44 and JAN 60 
Lh option of joint standards mad 
t only the manufacture of uni 
iments but also the pooling of 
facilities, the acceptance by thg 
truments manufactured for th 
vice versa. 



















1 it standards for electrical meas 
Ig uments has paved the way to 
nt irds for other types of electrical 





which are urged for adoption. 
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Tapered-Thickness Bimetal 


From "Tapered Thickness Bimetal" 


liam B. Elmer. 


by Wil- 
Released for abstract July 
15, 1945 by the American Institute of Elec- 
trical Engineers. 


Uniformly tapered thermostatic bimetal 


strips, tapering in width or thickness, are 
inalyzed mathematically. Findings are pre 
ented in graph form giving correction co 
fhcients applicable to standard formulas 
for thermostati deflection and mechanical 
leflection of strips of uniform kness 
ind width. Vibration troubles are dis 
issed and analyzed and formulas are in 
luded for calculating the fundamental 
frequency of single- or dual-tapered strips 
if ! raho 


Taxation and New Product 
Development 


From "Taxation and New Product Develop- 
by J. Keith Butters, Graduate School 
of Business Administration, Harvard Univer- 
Presented in Harvard Business Review 


Summer 1945, 


ment" 


sity. 


I'he article assume iat the stimulation of 
irch and de m of new products 
y private — especially by small 
ympanies, is socially desirable. 
[he — Revenue Code does not 
learly specify the category to which vari 


ous research and development expenditures 
l [he actual treatment of such ex 


belong l 
penditures by the Bureau of Internal 
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though much more liberal than 


lreasury regulations would indicate, 
highly uneven among different industries 
ind among different companies in the same 
industry. 

One specific recommendation is made 
ind a number of controversial proposals 
for legislative changes in the Internal Rey 
enue Code are discussed. The specific 
recommendation would give the taxpay 
1 deductibility option: (1) To deduct cur 
rently all expenditures for scientific re 
search and for the development of new 
proc luct ts and processes, other than expendi- 
tures for the acquisition of tangible capital 
2) to capitalize such expendi 

charges and amortize 


Revenue, 
the 


assets; OF 


red 
them according to a specified plan deemed 
reasonable by the taxpayer; or (3) to 
| designated parts of these 


duct currently 
xpenditures which in the judgment of the 


tures as defer 


taxpayer are current costs ind to c 'apitaliz ze 
the remainder as deferred charges ind 
imortize them accordi t ) a specified plan 
leemed reasonable ` by the taxpayer. 
An amortization option, clearly less de 


irable, would give the taxpayer the option: 
1) To amortize the tangible 
ipital assets used for scientific research and 
n the development of new products by 


cost of 


qual amounts over a period of five years; 
or (2) to depreciate such assets at the 
ustomary rates 

Two other methods of stimulating re- 


ich are mentioned. One would : 
the taxpayer to set funds aside in a reservc 
which would be treated as deductible 
expense for tax purposes; the other would 
provide an outright tax subsidy for research. 


llow 


Light Metals in Transportation 


Foreign Abstract condensed from an ar- 
ticle by W. Bleicher in VDI-Zeifschrifft, 1942 
page 49. 


One of the factors that determine pos 
le A luctiot tructural 

sible weight reduction in structural mem 
bers is the ratio of the tensile strength to 


I his ratio has b 


aluminum 


specih weight 
n Fig. 1 for steel, 
nesium alloys with 
rdinates. Within the range of 
for the usual construction steels, 
ight savings can be obtained by substi 
of hi luminum alloys. 
\lthough a strength-weight ratio equal to 
that of high luminum 
uned by the use of high-tensile 
mber may become 

stiffness 


corrosive 


n plotted 
and mag 
tensile strengths as 
tensile 
values 


bui 


ution gh-tensilc 


tensile can be ob 


t illoy steels 
T9] thin that it 
ind may be highly 
ittack 

In beams and shears-tressed 
the resistance to deformation is 
proportional to the product of I, the 
moment of inertia, and E, the modulus of 
elasticity. Resistance to buckling of panels 
is a function of s! X E which s is the 
thickness of the sheet. Evaluating, (using 
the modulus of elasticity steel 27, —“ 
aluminum alloys 9,000,000 Ib. per sq. 


it is seen that aluminum requires a ‘heet 


+} 


ne me 
icks adequate 
ndangered by 
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onstru 
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Fig. |—Comparison of the ratio of 
the ultimate tensile strength fo the 
specific weight of various metals with 
their tensile strength. 
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Table I—Mechanical Characteristics of Some Aluminum Alloys 





Assumed 

Fatigue 

Strength, 
lb. per 
sq. in. 


(4) 


Fatigue(x) 

Strength, 
lb. per 
sq. in 


9). 


Tensile 
Strength, 
lb. per 
Material sq. in. 
(1) (2 


Notch 
Efficiency Sensitivity 
Number Number 

(5) (6) 


26,000 .4-1.7 
to 21,000 

24,000 .5-1.85 
to 20,000 

29,000 
to 24,000 


Notch 


(3)/(2) (2) /sp.gr. (4) /sp.gr 


3,300 to 
2,700 
3,100 to 
2,600 
3,700 to 


57 ,000 
81,000 


36,000 
37,000 


0.4-0.7 0.63 


0.5-0.85 0.45 


46,000 .55-1.85 | 0.55-0.85 0.43 





14,000 4-0 56 32 22,300 
to 12,500 | 
5 24,200 


15,500 i 33 
13,500 í 4 22,000 
15,500 ; 7 l 25,200 


Al-Cu-Mg 
Al-Cu-Mg. ... 


Al-Mg... 
Mg-Al 6. 














(x) for 50,000,000 load cycles. 


thickness of 1.44 times that of stecl for 
equal buckling resistance and load-carrying 
capacity. 

With light metals, increased buckling 
resistance can be obtained along with con- 
siderable weight-saving. Table I gives criti 
cal design data for certain structural steels 
ind for some aluminum alloys, The fatigue 
values are for 50 million load cycles and 
the "assumed fatigue strengths" were de- 
termined on notched bars. The Woehler 
line (graph of fatigue cycles vs. load) for 
light metals has a decreasing value even at 
500 million cycles, as distinct from steel. 

Even under fatigue stresses, light metals 
offer advantages in weight-saving. Loadings 
in excess of 50 million cycles do not gen- 
erally occur on transport equipment, and 
if that region of fatigue strength is used as 
a basis for calculations, light metals still 
have an advantage. 

Notch sensitivity, the susceptibility to 
stress concentrations, is somewhat greater 
in light metals. Practical design data, as 
those shown in Table I do not reflect this 
condition. In general, this lower resistance 
must be taken into account in the design, 
see Fig. 2. The behavior of light metals 
at low temperatures is of special interest. 
Not only fatigue strength, but also notch 
impact strength increases with decreasing 
temperature 





Fig. 2—Design comparison: bus-frame sections. Left construction in steel 
right in aluminum. . Light metals demand adequate bends and large areas for 
the introduction of forces. 


whole load. The body is used for the con- weight advantages doubtful. 


Design Considerations 


Maximum weight reduction requires the 
design most suited to the material, Stressed 
skin construction is considered the opti 
mum for the all-light metal vehicle, hence 
aircraft design principles can be applied to 
surface transportation equipment, 

In standard automobile construction, the 
chassis absorbs all vertically directed forces 
and any additionai operational stresses. The 
asymmetric al action of these pro 
duces torsional moments 

To study the distribution of stresses over 
the two load-carrying svstems—chassis and 
body, two cases must be considered. 

The automobile takes 


forces 


hassis 


the 


venience and protection of the passengers, 
taking no stress. The load-carrying capacity 
of the body itself is not used. 

The body is used for stiffening the 
chassis frame. In this case stiff connections 
between chassis and body are mandatory. 
The two systems must be adjusted to each 
other so that each carries the desired pro 
portion of stress. When a steel chassis is 
joined to a light-metal body the difference 
in elastic moduli and in temperature expan 
sion coefficients must be considered. 

Light metals cannot be substituted for 
steel in the all-light-metal car of conven- 
tional design, because of economic con- 
siderations or possible elastic deformations. 
An increase in the depth of the construc- 
tion members is not practical and an in- 
crease in cross-section makes the desired 


Propuctr 


In developing transport equipment, th: 
self-supporting body represents the fina 
step. Here the available height of th: 
vehicle forms a stiff, hollow cross-section 
All longitudinal stresses, transverse forces 
bending and torsional moments are take! 
by the complete frame, reinforcements ané 
the outer skin without additional support 
ing frames. The side, roof and floor wall 
form a tube which is equally resistant tc 
shear in all directions, and also resistant to 
bending and torsion. The outer — 1s 
fully stressed and greatly stiffened by 
of longitudinal members, cross-members * 
by stiffening corrugations or other shapes 
Thus in one design, bending resistance wa 
3.8 times greater and torsion resistance wà 
9.5 times greater than that of a box frame 
The torsion resistant vehicle has improve? 
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xing-action and minimum resonance. 
r ,nerally —stressed-skin — construction 
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In a new 46-ton freight car of about 
4,000 cu.ft. and 66 ton capacity, 13 tons 

























































































saves materials. With light metals greater are light metal, the underframe has 
-Ș thickness and greater stiffness of the load- Al-Mg-Si, and the box frame and planking 
carrying walls is possible without losing any Al- Mg. Mn. By substituting Al-Mg-Si for 
weight advantages. Suitable light metal steel in sliding doors of freight cars, weight 
design keeps costs within economic limits was slashed from 312 to 141 Ib. For roof 
—— B. even. though the material cost per pound planking 0.02 to 0.03 in. 
| is high. Another advantage is that light Al-Mn sheets were used, for self- 
*^ B metis can be formed easily, and extruded Fig. 3—Cross-sections of a pillar for supporting roof construction 0.12 in. 
— B shapes can be adapted to correspond ex- a rail car. Left: steel and wood—I2 sheets of Al-Mø-Si alloys. 
pe Í actly to the design requirments. parts, weight: 7.3 lb./ft. of which steel In automobile manufacture the copper- 
1 1 . : free aluminum alloys have been especiall 
0 to B Examples us 2 ae successful, particularly type Al-Ms 2 Si: 70 
E. | parts, weight: 2.4 Ib. /Tf. to 92 ]b. per passenger in aluminum body 
o B lhe data in Table II give the principal E construction compares with over 110 Ib. 
— — BB applications of wrought aluminum alloys tween coaches, luggage racks, light fix- in conventional construction. The greatest 
o Bint ansport equipment, as they have been tures, fittings and moldings, radiators, ven- — weight advantages are with self-supporting 
in use for a number of years. tilators, walls and ceilings of toilet rooms all-light-metal construction. Total weights 
)0 BE In 1934 the German Railroads put into are largely aluminum alloys of Al-Mg-Siand — of 220 Ib. per passenger have been reported 
90 | service a light-metal rail-car in which all Al- Mg types. For heating and w ater plants for these cars. Formerly 330 Ib. and more 
0 load-carrying parts, as well as almost the Al Mn is suitable, but Al-Mg-Si and per passenger were usual. The total weight 
—— Ẹ complete interior equipment, consisted of Al-Mg-Mn have also proved themselves, of the light-metal automobile is not greater 
light-metals (aluminum alloy of the type especially when plastic coated. Light-metal than the former chassis weight. The aver- 
Al-Mg, also some parts in magnesium al- doors saved 660 Ib. and the light-metal age weight-saving in trucks with platform 
— — B lo). Weight-saving was 43 percent of the — accordion frames 176 Ib. per coach. Sample or special bodies of light metals is between 
a, B. former steel coach. In equipment parts constructions in light metal of steam heat- 20 and 30 percent. 
such as hardware, light-metals have also ing devices saved 43 percent and light- Lightweight transportation equipment 
been satisfactory. In the new railroad ex- metal construction of electric heating permits considerable direct and indirect 
press coaches, windows, doors, frames for plants saved 50 percent over former in- savings. In one instance, 13 light-metal 
the accordion connections and bridges be- _ stallations. buses did the work of 15 steel buses. 
Table lI—Applications for Aluminum Alloys 
Tensile Yield Maud Main Uses ; 
Designation Composition Strength, Strength, OP, | Treatment | ,.. 44m USES IM 
lb. per sq. in. Ib. per sq. in — Vehicle Construction 
| 60,000-65,500 | 40,000-45,500 15-20 | | For all highly stressed consrtuction 
| 0.2 to 2 Mg | | heat-treated | members, such as loaded frames and 
0.2 to 1.5 Si | | skeletons of the super-structure. 
M-Cu-Mg 0.2 to 1.5 ; Mn 65,500-71,000 | 45 , 500-51 , 500 12-16 Used as sheet, profiles, forgings. 
\pprox. 24S) | —— — =| — — — 
| | In the form of sheets for parts of high 
Alclad | Values about 5-8 percent lower | heat-treated | mechanical strength and chemical 
| stability. Saves paint. 
— | — 
| | | | For load-carrying parts in super- 
— 0.3 to 2 Mg | | structures, also doors, window frames, 
10.3 to 1.5 Si heat-treated | luggage rack supports, fittings, seat 
steel, AI-M »-Si 40,000-50,500 | 25,500-35,500 15-20 bases, accordion connections, freight- 
as for | car doors and roofs, water and fuel 
tanks. 
| For parts of medium strength to be 
| 28,500-37,000 | 14,500-21,500 | 12-20 untempered | subjected to considerable deformation. 
it, the | Especially suited for all welded con- 
fina 2 to 2.5 Mg | structions for medium loads. Fot 
of the | to 2 Mn 31,500-37,000 | 18,500-25,500 4-8 cold-worked | planking, water and heating systems, 
ection Al-Me-Mn 0 to 0.2 Sb 25,500-35,500 | 17,500-22,500 10-18 hot formed | lining of refrigerator and ice cars, 
forces 25,500-28,500 | 11,500-14,500 15-25 soft and all constructions which must be 
- stable against salt. 
s anc 5 Mg For welded structures for load carry 
oped 0 to 1.5 Mn 35,500-42,500 | 21,500-28,500 8-15 cold-worked | ing members and linings. 
r wall: 0 to 1.2 Zn 
ant to Bf. ALM | 32,500-37,000 | 12,500-17,000 | 15-25 — | hot formed 
tant to — —————— m I 
skin is | 3 Mg Eo n L3 adu For parts which do not have to show 
bv ust E 5 m | 31,000-38,500 | 18,500-25,500 | 8-1 cold-worked | a well finished surface. 
a o 2 n 
— | 25:500-32,500 | 8,500-14,500 | 16-26 | hot formed 
ice was AI-A 1-2 Mn | 17,000-25,500 | 14,500-21,500 5-15 cold-worked | For non-load carrying linings fuel 
ice wa | tanks, pipes. 
trame 
prove’ 
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Radar: Logical Outgrowth of Electronics 


Government's Disclosure of War Development 
Suggests a Useful Peacetime Tool 
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vave 2) projects 

intenna, usually in a 
picks up the waves that 
range; 
into a 
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ODJCCIS in its 
the reflected waves 
on a fluorescent screen 
ind 
otten 
transmitter 


— : : i i 
radar, the transmitter receiver 
it the 


inimnorn 


same place, and have a 
sends 
ery small part of 


emitted in in 


intenna. ‘The 


CHCT£n 
of short duration, called pulses. 


interval between pulses—a 


1 


vely long perl id of a few thousandths 


ond—the receiver receives signal 
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When a pulse is s ut, 
near obj | give € 
l'he pulses travel 


tromagneti 


it is obvious 


hoe $ SOOnCTI 


Wave 


An artist's cenception of a SCR-268 unit feeding data on an enemy plane to 


a searchlight control unit. 


7)? 


Gunfire is controlled by the same method. 


PRODUCTI 


the speed of light, 186,000 mi. per 


Now, if the elapsed time between th 
transmission of the pulse and the rece 
tion of its echo were known, it would ! 


1 mere matter of arithmetical substitutior 


to calculate the distance traveled by 
pulse 

The exact measurement of this tim 
the development of an electronic “stoy 
watch’’—is one of the great achievement 
of radar. ‘The “stopwatch” is the cathod 
ray tube, in which a beam of electrons 
made to sweep across a fluorescent scree 
Just as the second hand of a watch com 
pletes its sweep in sixty seconds, the ek 
tron beam can be made to travel across an 
part of the fluorescent screen in any pré 
determined time interval. For example 
suppose that the beam is made to t 
across the screen in 1/500th of a s 

leaving a straight line of light. This 
will represent the time taken for a 
wave to travel 186 miles away and 
return 
represents 186 miles. Since the waves trave 
it constant speed, the line can be sul 
livided into a scale of miles. 

Since the exact time for the pulse 
travel to the object and back, and 
speed at which they travel are known, tl 
distance of the object from the transmitt 
in be calculated. This distance is calle 
the range, or “slant range,” as label 
the accompanying diagram. But this 
only one factor in locating objects in space 
Ihe distance is known, but in what dire 
from the radar system shall the 
distance be measured? This can be foun 
in several ways, depending on the type 
radar used. 


ti 
uon 


Finding Direction of Target 


If the system is of the “floodlight 
type—covering a wide area with pulses 
the direction of the target can be measur 
by standard radio methods that show fron 
which direction the strongest signal is x 
When the “searchlight” type © 
radar is used, a narrow beam of pulses 
sent out from a directional antenna, sweep 
the target area like a searchlight. This an 
tenna is rotated as the pulses are sent out 
ind a “pip” (peak on the cathode ray tube 
pattern) appears when the antenna 5 
pointed toward its target. The strongest 
pip is received when the beam is sent out 
directly toward the target. 

Indications other than the pip are 9! 
tained in many radar systems. In the pPI- 
Plan Position Indicator—radar echoes ar 


CC ived. 
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So it can be said that the line 
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ised to draw a map on the face of a 
thode ray tube. No matter how many 
gets surround the radar set, each is in 
ited by a blob of light on the tube face 
the direction of the blob from the center 
licating the target’s range. This is done 
using a special preparation on the face 
the tube, the fluorescence of which 
gers for a short time after the scanning 
received. Two such pictures, 
the Normandy beachhead appeared in 
“Industry and Societies’ 
\ugust PRODUCT ENGINEERING 


SCR-268—Short Range Set 


SCS are 


section ot the 


\lost widely used of Army radar systems 
SCR-268, developed by the Signal Corps 
n 1936 to 1940. This set is of the 
chlight type previously mentioned. 

\lthough this set measures range in the 
il way, the directional factor is broken 
Since 


urplanes from 


nto two components this set is 
sed mainly to “track” 
ind locations, time made 
ff: (1) Direction or angle of the plane 
n true north or other reference point— 
lled azimuth, and (2) direction or angle 
the plane from the ground—called ele 
mm. To measure these angles, the SCR 
izimuth and elevation antenna 


cathode rav tub 


direction is 


CAITICS 


scilloscopes e indi 


Top diagram, a shore installation 
sends out a beam that encompasses 
passing ship. Below, result appears 
on radar scope, with shortest "pip" 
indicating ships position. 


im addition to a range oscilloscope. 
lhe SCR-268 operates as follows: Pulse 
hoes show up on the three oscilloscopes, 

ited in front of three operators. By 
ial technique, known as electronic 

switching, the airplane is actually 
between two beams both hori- 

y and vertically so that it can be 

| continuously without escaping. The 
tors watch a pair of echoes seen on 
reen and keep turning hand wheels, 
! control the position of the antennas, 
the echoes remain at equal height. 
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TRANSMITTING 
ANTENNA 


Broadside view of the SCR-268 set shows the various components identified. 


\s they do this, signals are sent out 
iutomatically for remote control of a 
scarchlight or antiaircraft gun. The range 
oscilloscope not only gives the distance of 
the airplane, but enables the set to calcu 
late its height, which is passed on to the 
guns for proper setting of the shell fuses. 

[hree antennas are mounted on the 
same beam so they move together. One, 
the transmitting antenna, is connected to 

transmitter and the two others to the 
clevation and azimuth receivers 


History and Development of Radar 


radio de 
as a military device in this country 
dates from experiments carried on in 1922 
by two civilian scientists working for the 
U. S. Navy, Dr. A. Hoyt Taylor and Leo 
C. Young. Dr. Taylor is now Chief Con- 
sultant and Chief Coordinator of Elec- 
tronics at the Naval Research Laboratory. 
In Britain, similar experiments were being 
carried on; the British pioneer of radar is 
Sir Robert A. Waltson-Watt 

Ihe principle of pulse ranging, which 
characterizes modern radar, was first used 
in 1925 by Dr. Gregory Breit and Dr. 
Merle A. Tuve of the Carnegie Institution 
of Washington for measuring the distance 
to the ionosphere, which is the radio re- 
flecting layer near the top of the earth’s 
itmosphere. 

In 1930, Dr. Tavlor observed that re- 
flections of radio waves from an airplane 
could be detected. As a result, the Navy 
Department started an intensive investi- 
gation into methods of using radio “to 
detect the presence of enemy vessels and 
urcraft.”” Later, Dr. Taylor and Mr. Young 
suggested that the principles of radio wave 
reflection and the Breit-Tuve ionosphere 
pulse experiments be applied to the still 
unsolved problem of getting the transmitter 
ind receiver in the same ship. This period, 
1933-34, can be given as the birth date of 
modern radar 

By this time, the Army was becoming in 
creasingly dissatisfied with the sound 


(he beginning of interest in 


ection 


$ 


DUCT ENGINEERING — OcronEn, 1945 


method of locating aircraft. It was be 
coming obvious that aircraft speeds were 
steadily approaching that of sound. By 
1932 the War Department was sufficiently 
impressed with the Navy’s experiments to 
start an investigation of its own; this de- 
velopment was along other lines, which 
brought about a complete mobile detector 
at a single site. The Army’s first pulse 
radar was designed by the Signal Corps 
Laboratories early in 1936. By 1939, the 
first long-range radar set, with a range of 
over 100 miles, was built. Before Pearl 
Harbor, several hundred of the SCR-268 
ind the long-range sets were in use by 
the Signal Corps and Air Corps. 

War achievements of radar have been 
outstanding. A development which resulted 
from joint Army-Navy-British cooperation 
is “Mickey”, an airborne microwave radar 
set for detecting bombing targets through 


ALL-WEATHER AIR LINES 
TO BE INSURED BY RADAR 


Tests of radar apparatus made at the Naval 
air training center at Gainesville, Georgia, 
have proved that use of ground-controlled ap- 
proach radar equipment can insure mainten- 
ance of commercial air line schedules in any 
kind of weather, according to a recent Navy 
announcement. This new use of radar, 
ground-controlled approach, called ""FCA'’ was 
developed at the Naval radiation laboratories 
at M.I.T., in answer to requests from war 
theatres for overcoming weather hazards, 
which frequently delayed important actions. 
After the equipment had proved feasible, a 
program to train men in its use was set up at 
Gainesville. 

By means of this method, ground operators 
'"watch'' planes during their approach and 
landings, guiding the pilots around local ob- 
stacles such as hills, towers and other air- 
craft, until the ship is directly over the run- 
way. Radar is so accurate that the position 
of an aircraft can be determined to within 
ten feet at any time during its approach. 
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the overcast. It has been conservatively 
estimated that this set has increased the 
efhciency of our bombers 500 percent. The 
furnished by radar is credited with 
using the German Bomber Command 
to call off its bombing offensive during 
the Battle of Britain The submarine 
was effectively checked by a very 
airborne radar. 


lefense 


menace 


short wavelength 


Radar's Peacetime Influence 


Although the direct application of radar 
immediate future will be limited, 
radar's influence will eventually be felt in 
many fields. Its major peacetime applica 
tion will be in the field of air and water 
t making navigation entirely 
— and safe from the threat of 
collision, darkness and 
It is expected to have particular 
in regulating air traffic over con 
gested airways and near airports. The Civil 
Aeronautics Administration obtained ten 
radar equipment from the sen 
months ago to begin experi 
An interesting report is that 
radar mav be used to locate schools of fish 

Radar’s greatest influence, however, is 
indirect. The great effort that made tech 
nological radar possible 
will be applied to other fields of electronics 

radio, television, telephone, hearing aids 
ind induction Many of the 
components of radar sets are identical with 
Further, 
America’s 


CTOWAV( 


in the 


ranspol tation, 


regardless of 
weather 


usefulness 


irloads of 


CS several 


mental work 


improvements in 


heating 


parts of these electronic devices 
radar has made electronics one of 


major industries Ihe mi 


which radar opened up, has added a spurt 
to electronics that otherwise would have 
required many years of development. 


New Jet Lubricant Announced 


ATTEMPTING TO SOLVE a new set of oiling 
problems created by the intense heat 
generated by jet propulsion engines, Shell 
Oil Company engineers claimed recently 
to have found a partial answer to the dif 
ficulty. Working at their Wood River, Ill., 
laboratory, they have developed a new 
method of lubricating a jet engine—said 
to be the most effective yet devised—by 
means of a spray consisting of 95 percent 
chilled compressed air and five percent oil. 
[he spray strikes the ball bearings on 
which the single shaft revolves. The air 
cools the metal and the oil lubricates and 
furnishes some rust protection. The spray 
disappears into the jet. One of the major 
sources of trouble in a jet engine lubricant 
has been that oil is raised from low tem 
peratures to 800 or 1,000 deg. F’. in several 
Under these conditions, lubricants 
tend to break down. Another problem is 
complete rust protection. 


SC onds. 


to provide 
Reconversion Speeded Up 


RECONVEBSION Director John W. Snyder, 
in a recent report to President Truman, 
listed the following points in a program to 
speed up orderly reconversion: 
1. Prompt settlement of war contracts. 
2. Prompt clearance of government ma 
hinerv and inventories for plants no longer 


needed for military or naval orders 
3. Adequate compensation for the un 
— and increased activity by em 
ployment offices. 
4. Prompt release of controls over ma 
terials. 
Alert action to check both inflatio: 
and deflation. 
WPB Chairman Krug, in his first report on 
‘The Progress of Reconversion", showed 
that by the end of this year the country’s 
key industries expect production to be 
slightly over 100 percent of the 1939-41 
base period. By June, 1946, it was expected 
that production of these industries would 
skyrocket to 187 percent and employment 
to 133 percent of the base period. 


Electronics Training Course 
Announced by G.E. 


À COMPLETE SET Of training material on 
industrial electronics has been made avail 
able by the General Electric Co. Organized 
for presentation in twelve sessions, the 
course has been designed to offer a prac 
tical and easily understood presentation of 
electronics. Materials included in the course 
ire: 12 sound slidefilms of approximately 
30 min. each; 25 copies each of 12 review 
booklets, which are keyed to the films; ai 
instructor's manual, covering presentation 
of the 12 lectures. Subjects covered rang: 
from elementary atomic theory and elec 
tricity on up to electronic heating system 

ind other modern applications of elect 

The cost of the complete cours: 
a carrying case for the films 
and booklets 


ronics, 
$100, 


records 


covers 


Nylon Armor Protects Navy Fliers 


that had 
onthe before the 


PLASTIC ARMOR, a development 


gone into production 
wars end, represents the rest 
years of Navy research. Shown above is a 
nylon flak jacket that, together with a 
nylon flak curtain, was developed by the 
Navy Bureau of Aeronautics in cooperation 


iit of three 
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vith the DuPont Company. Designed for 
use in the Pacific area, the jacket and cur 
tain are made of 32 ply nylon and as 
sembled in quilt-like fashion. The jacket 
ind curtain replaced the metal armor worn 
by fliers as a protection against anti aircraft 
shell fragments. The flexible flak vests 


PRODUCI 


U. S, Navy Pho!os 


weigh about 18 lb., compared with 25 lb 
for the metal formerly used. The 
three-piece construction of the jacket per- 
mits the wearer to increase or decrease the 
amount of weight he wants to carry, gives 
him greater maneuverability, and increases 
speed of removal of the garment 


vests 
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WASHINGTON NOTES 


Stage Set for Research Battle—Hidden 
mong the 21 major recommendations 
nade by President Truman to Congress 
ifter recess was the proposal that all 
ientific research activities be directed by 
ı single Federal agency. Scientists and 
\rmy and Navy men, who have been vitally 
nterested in the course which postwar 
technical research would take, point to the 
similarity between this proposal and the 
Kilgore bill, S. 1297, which sets up a catch- 
ill "National Science Foundation", to di 
rect all research activities, including mili 
tary, medical, basic science and engineer 
ing. These men feel that their side of the 
picture has not been presented to the 
President. Among the opponents of the 
'overall" research agency idea are research 
chiefs of the Army, Navy, NACA and 


many private firms. 


Five Research Bills—Congressional inter 
est in the conflict centers on the fact that 
there are now at least five bills dealing 
with research before the Senate. Chief 
contender to the Kilgore Bill is the Mag 
nuson Bill, S. 1285, which would create a 
National Research Foundation along the 
lines recommended by Dr. Bush's report to 
e President. Contrary to our erroneous 
" in the September ‘Washington 
News" column, the Kilgore bill does not 
follow the line of thought expressed in 
Dr. Bush's report. In fact, it is known that 
Dr. Bush originally did not favor any 
type of overall control agency for research, 
but later changed his views to approxi- 
mately the extent expressed in the Mag 
uson Bill. The principle difference be- 
tween the two bills is that the directing 
gency under the Magnuson bill would 
msist mainly of scientists, while the Kil- 
re bill would have government officials 
mtrol research. The opponents of the 
Kilgore bill feel that the latter situation 
imounts to political control of research. 
Another major point of difference between 
the bills is on the subject of patents. The 
Kilgore bill would prescribe a patent policy 
that would be binding on all organizations, 
blic and private, who make use of the 
i'undation. Under its terms all inventions 
ulting from government-financed re- 
irch became property of the government. 
lhe Magnuson bill, more flexible, would 
p a the Foundation to adopt patent 
policies in accordance with the merits of 
each individual project. Hearings by the 
Kilgore committee, scheduled for Sept. 12, 
were postponed until Oct. 1. 


Independent Military Research Agency— 
A lesser dispute is shaping up on behalf of 
two other bills before the Senate. These 
ire the bills of Sen. Byrd, S.825, and Rep. 
May, H.R. 3440. These measures cover the 
establishment of agencies for military re- 

h, separate from all other types of 
research. (It is known, incidentally, that 
lical — oppose the Kilgore bill, and 
ld like to have a separate medical re 
h agency set-up.) Basic difference be 
n them 1s: The Byrd bill would author- 
the Research Board for National 
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U.S. Army Ordnance Dept 


Recoilless Gun Disclosed by Army 


KICKLESS CANNON that can be fired with 
the ease of a rifle was recently revealed by 
the Army. The M18, which fires a 57 mm. 
shell, weighs 45 lb. and is fired from the 
shoulder or a small tripod. This new 
weapon has the firepower of the 57 mm. 
anti-tank gun, which weighs 2,700 Ib. on 

wheeled carriage. Recoil mechanism is 
not necessarv, since the recoil is absorbed 
by allowing a controlled amount of the 


propellant gases to escape through venturi 
openings in the breech of the rifle. This 
rifle can toss a shell weighing about 3 Ib. 
for 2 miles. A 75 mm. version of this 
gun, weighing 110 lb. (a ao field 
artillery piece weighs 1 ton), throws a 
15-Ib. shell more than 4 miles. Both guns 
were used successfully in Okinawa, where 
their telescopic sights enabled soldiers to 
wipe out Jap caves from a distance. 





Security, a body of 40 scientists, which is 
ilready in existence, to be an independent 
government agency in charge of research 
problems relative to national defense; the 
May bill would conduct military research 
under the aegis of the National Academy 
of Sciences. Opinion is divided along the 
traditional lines of Army versus Navy. Navy 
men favor the Byrd bill and Army men 
favor the May bill. 

A compromise was being discussed: This 
was to start the military research organi- 
zation under the Academy’s auspices and 
gradually convert it, in a period of several 
years, to sponsorship by an independent 
agency as unlimited in the Byrd bill. 


Dark Horse?—The fifth research bill be- 
fore the Senate is the Fulbright bill, S. 
1248, which would set up a Bureau of 
Scientific Research in the Commerce De- 
partment. This would be a loose organi 
zation, utilizing the National Bureau of 
Standards facilities and include the soon- 
to-be-defunct Office of Production Re- 
search and Development. 

Washington consensus is that President 
Truman will change his opinion, after 
some of his former Congressional col- 
leagues “get to” him. Result will probably 
be a compromise Kilgore-Magnuson bill, 
with an independent head over military 
research activities. 


On the Bandwagon—Rushing to get in 
the technical research picture, the House 
came up with two identical versions of the 
Magnuson bill. These were the bills of 
Rep. Mills, H.R. 3852, and Rep. Ran- 
dolph, H.R. 3860. Both bills were referred 
to the House Committee on Interstate and 
Foreign Commerce. 


Federal Aid to Education— Still another 
portion of the research limelight was occu- 
pied by Senator Thomas of Utah, when he 
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introduced a bill, S. 1316, to give Federal 
support to natural science studies in the 
nation's high schools. This bill, entitled 
the “High School Science Education Act 
of 1945” would furnish sums beginning 
with $4,000,000 this year, up to $20,- 
000,000 per year by 1951. This money 
would be apportioned among the states 
who submit plans for extending instruction 
in the natural sciences to the Federal Com- 
missioner of Education. The bill was re- 
ferred to the Senate Committee on Edu 
cation and Labor. 
x * E 


Atomic Power Control— Facing the nation 
today is the vital question of controlling 
atomic power. Of immediate portent is 
the decision to be made as to who shall 
control the production side of this de- 
velopment. Shall this control be public or 
private? If public, what agencies are to be 
entrusted with its direction? If private, 
shall its development be placed on a com 
petitive basis like any other industry, or 
shall the government select the "proper" 
firms to do the job? 

President Truman, in his message to 
Congress after its summer recess, was not 
prepared to answer these questions at that 
time, but said that he would make recom 
mendations later, implying that further 
study was needed. 


Congressional Approach—Congress came 
forth with two different approaches to the 
subject. Senator Vandenberg submitted 

resolution to create a joint committee of 
six members each from the House and 
Senate to make “‘a full and complete study 
and investigation with respect to the de- 
velopment and control of the atomic 
bomb.” Senator McMahon, Connecticut 
Democrat, introduced a bill providing that 
the use and application of atomic energy 
be controlled by the Federal government 
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nation’s benefit, with its private 
exploitation prohibited. 
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W. S. Carpenter, Jr., 


iny control 
development 
f the company 
Secretary of State 
n had been 


D partment 


said in a telc 
Byrnes that an 
that the 

"threatening" to 
roduced in Congress to 
ecret" to the duPont Compam 
nter denied this. He pointed out 
undertook the work 


rt rovernment 


broadcast 


ition 


mp In 


o duPont except a fixed 

lar, no patent rights accrued 
ind any 
disposition of the 


| 
however, was the fact that 


new discoveries wer 


government 


designer, 
Washington 


plutonium 


ner 
in | Opel 


plant fo: 


man-made 

SC nsert 
Sept ISSU of Propuct 
duPont is tl firm 


1 


1 1 
1 the know-ho Or pro 


on ni 
NGINEERING m onh 


" 1 
materia 


Army Divulges Details 
On New Giant Bomber 


TAIL í the armv's 
newest heavy bomber, the B-32, can be 
een in this recently released photo. Built 
bv the Consolidated; Vultee Aircraft Corpo 
ration in Fort Worth, the B-32 is designed 
gross weight of 50 tons and 


300 m.p.h. It 
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issumed that rockets * 


Official Photo, U.S.A.A.F 
Wright 
eight 
5mm 


1S-cvlinder, 2,200-hp. 
Cyclone engines, equipped with 
turbo-superchargers. The huge 16-ft 
Curtiss electric reversible-pitch propellers 
in be reversed to enable the plane to land 
on a shorter runway than normally needed 
l'he wing spread is 135 ft., only a few feet 
shorter than that of the Superfortress. ‘The 
an all-metal, semi-monocoque 
with a smooth aluminum 
The four en 


has four 


fuselage is 
design, covered 
illos ot 
gine nacelles or housings are adaptations of 
| British design called the “power egg.” 
lhe “power egg", with each nacelle end 
ing in a point behind the trailing edge of 
the wing flaps, was found to be the most 
efficient design to use with the low-drag 


various thicknesses. 


ving Ihe four engines are completely 
interchangeable. A large trapezoidal door 
it the top of each nacelle allows a man t 


$ 


nter the engine housing to work in 


Fluoroscopic Method Developed 
For Testing Metallic Parts 


non-destructive 
metallic parts should be substantially re 
duced by the acceptance of a new fluor 
scopic method developed at the California 
Institute of Technology, Pasadena, Calif 
[Ihe research project for improving th 
fluoroscopic method was established by the 
Office of Production Research and De 
velopment at the request of the aircraft in 
dustry, under the supervision of Dr 
Maurice Nelles, Chief Consultant, OPRD 

[he shortage of X-rav film had acceler 
ited efforts to substitute the improve: 
fluoroscopic method of inspecting struc 
tural light hollow castings for the more ex 
pensive and cumbersome X-ray filn 
method, particularly in the aircraft indus 
try. During the war the increased use of 
astings for aircraft construction require 
the use of tremendous amounts of phot 
graphic film and large numbers of tec! 
nicians to photograph, devclop and 
terpret the radiographs. 

[he research at Cal. Tech., under t 
direction of Dr. Donald S. Clark an 
Dr. Benedict Cassen, project enginee! 
ichieved three improvements in the fluor 
scopic method which make quick exam 
nation feasible. ‘These are: (1) More 
tense radiation, (2) a new type of absor] 


Cosr OI inspection of 
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tion cell and (3) a new technique for 
handling the equipment. 

As the research was started, it was 
realized that sufficiently strong radiation 
had not been used previously. The lead 
glass plate, which is necessary to protect 
the operator from X-rays and is used to 
absorb the X-rays and still transmit visual 
radiations from the fluoroscopic screen, 
would discolor rapidly when strong radia 
tions were used. In order to permit maxi 
mum-strength radiations to be used, a new 
window, consisting of a lead perchlorate 
solution in a lucite cell, was devised. This 
window has excellent optical properties, so 
that defects in metal parts can be observed 
in illuminated surroundings 

Even with stronger radiation and greater 
brightness, it was still not possible to ob 
serve all defects that affect strength of 
parts. An improvement in the arrange 
ment of the X-ray tube was made, so that 
the tube could be rocked back and forth. 
lhis technique enables the operator to view 
the part from many different angles, so 


that if the radiation were not strong enough 
to show up a defect from one angle, it 
would reveal the flow in another direction. 

The new method has been compared 
with the best of the older radiographic 
methods by installing the equipment in 
three commercial laboratories. The conclu 
sion seems to be that this method is bet 
ter suited for revealing large and important 
defects than other methods. Many large 
defects do not show up in X-ray films be 
cause of the unidirectional effect. Although 
the older method is better for detecting 
very fine defects, the new fluorescopk 
method is far more successful as an inspec 
tion tool because it will reveal the types of 
defects that affect the strength of the part. 


High-Octane Safety Fuel 
Developed by Standard Oil 


SAFETY GASOLINE, a result of 13 years of 
research, was revealed recently in a demon 
bv the Standard Oil Com 


stration givel 


pany of New Jersey. This high-octane fuel 
will be used in engines of large passenger 
planes, to.make them safer by reducing fire 
hazards and to enable refueling in air. Al- 
though the new fuel has a flash point over 
100 deg. F. and a boiling point between 
300 and 400 deg. F., it retains the power 
of 100-octane gasoline. At the demonstra- 
tion it was shown that while ordinary 
iviation gasoline vapors burst into flame at 
temperature as low as —40 deg. F., safety 
fuel will not ignite below 100 deg. F. The 
new fuel, however, must be fed into the 
engine by direct injection instead of by 
ordinary carburetion, as is used by conven 
tional gasolines. Unless suitable carburetors 
ire developed, engines now in use will have 
to be converted for fuel injection if the 
new fuel is to be used. E. V. Murphree, 
Standard Oil vice president, explained how 
hemists have converted hydrocarbons into 
fuel as safe as kerosene, having combustion 


power equal to rapidly vaporizing gaso 


! 


lines. Technicians of Pan American Air- 
wavs took part in the demonstration 





Large Variable-Throat Wind Tunnel Revealed 


CLAIMED TO BE the largest private unit in 
the world, an adjustable wind tunnel, 
capable of testing full-scale power plant in 
stallations as well as scale models of air 
craft, is in use at the United Aircraft Cor 
poration’s East Hartford plant. The tunnel 
is capable of testing aircraft approaching 
the speed of sound, as well as helicopter 
blades and other components of rotary-wing 
aircraft. 

By a special arrangement outside the 
building housing the testing chamber, it 
is possible to slide an 8-ft. testing throat 
inside the larger 18-ft. throat, making the 
tunnel quite versatile. The change can be 
made in six hours. With the 8-ft. throat, 
tests can be made at air speeds up to 600 
m.p.h. Using the larger throat, air speeds 
ip to 200 m.p.h. can be attained, and 
observations made on engines of 4,000 hp 
with propellers 17 ft. in diameter. 

l'he upper picture shows two views of a 
nodel, illustrating how the size of the 
testing throat is varied. On the left, the 

S-ft. throat is shown in use inside the 

ulding, the 8-ft. throat and the large 
liffuser resting on rails. Right, the re 
iovable steel portion of the tunnel has 

cn moved, and the 8-ft. throat is inside 
ic building, with the diffuser section re 
lacing the movable steel connector sec 

m. The lower picture is a “downwind” 

w of the 18-ft. throat in use. At the 

ft are doors and windows of the control 

m, with a retracable hydraulically 

erated working platform extended 

Ihe tunnel, largest closed circuit type 

r to be constructed of reinforced. con 

cte, has a total length of 634 ft. and is 

pable of withstanding pressures of 800 

per sq. ft. The concrete sections, two 

et thick, are square in section and 36 

across; their interior has been specially 

ited to prevent flaking. The test sections 
fabricated of steel. 
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Stainless Steel Welds Improved 
By Helium Shielded Arc 


W. H. JONES 


Production Design Engineer, Lockheed Aircraft Corporation 


Several advantages of helium shie!'ded arc welding for stainless steel 


in thin sheets or sections, on which adoption of this method by 


industry is based, are discussed. Design of joints is outlined. 


IN WELDING 
sections up to 0.062 in. thick the helium 
shielded ai 


stainless steel sheet or 
process with carbon electrodes 
is recommended for quantity production 
wherever possible because of advantages :n 
ind production efficiency. Al- 
though the ultimate tensile strengths of 
the and 


lene torch are equally good, weld 


both cost 


velds produced by helium arc 
xvaceh 


juality and corrosion resistance of helium 


Stainless steel exhaust systems are 
welded by the helium shielded arc. 


irc welds are superior, and higher welding 
speeds are obtained. As a result of faster 
welding there is less warping and distortion 
to be removed. Although the electric arc 
with stainless steel electrodes can be used 
yn heavier sections to minimize distortion 
ind increase welding speed it is not readily 
adaptable ta thin gages. Cost savings by 
helium arc welding were shown by pre- 


liminary analysis under adverse conditions 
of welding to be more than 30 percent, 
and should be materially increased as weld 
ing controls are improved. 

Ihe helium arc process was first used 
successfully on stainless steel by Lockheed 
in the fabrication of experimental heat 
exchangers. This experience prompted an 
investigation of the comparison of helium 
arc welding with oxyacetylene welding in 
the production of parts for engine exhaust 
systems. Advantages of helium arc welding 
were evident although the joints were not 
designed especially for this method of 
welding. 

In designing for helium arc welding a 
flange height of approximately three times 
material thickness, measured from the 
mold line, should be specified. Uniform 
height of flange is necessary for uniform 


welds. For best welding, flange radii should 
be yYs-in. for ail gages that would normally 
be flanged for welding. Accurate fitting of 
parts increases welding speed and improves 
weld quality, hence steel forming dies 
should be used if such are required to 
obtain accurate fits. 

In this investigation the welds in types 
347 and 321 stainless were given an em 
brittlement test consisting of holding them 
at 1,200 to 1,250 deg. F. for 2 hr., cooling 
in air, then immersing for 60 hr. in boiling 
copper-sulphate-sulphuric acid solution. 
Following this the test specimens were 
given drop and bend tests. In the drop tests 
all helium arc welded test specimens had 
the required characteristic ring of stainless 
steels unaffected by the embrittlement test 
[his was not true of welds made with an 
arc shielded by carbon dioxide instead of 
helium. 

In the bend tests all helium arc welds 
made with and without flux were bent to 
180 deg. None fractured. Oxyacetylene 
welded stainless was not as ductile and 
failed after bending 150 deg. Are welds 
shielded with carbon dioxide had little 


Table I—Summary of Tensile Test Results 


Stainless 
T vpe 
No. 


Welding 
Method 


Oxy- 
acetylene 
Helium arc 


Fluxed 
Fluxed 
Copper 
back-U, 
Fluxed 
Copper 


Helium arc 
Helium arc 


Helium arc 


Table lI—Costs of Welding by Helium Arc 


Helium Arc 


Operation | ` 
pe à | Labor Cost 


| 

| Man-hours 

First flux. . | 

Tack weld. 0.036 
| — 0.00 
| 0.050 


Second flux.... 


NEN. ics 


Total . 0.089 


| 


Protection 
Under Side 
of Weld 


) 


back-Up 


Cents per foot 


Ultimate Load, lb. per sq. in. 





High 


Low Average 


| 
| 
| 3,815 


3,970 


3,280 
,170 


,920 
3.850 


,000 
3 590 


3,900 


3 635 


and Oxyacetylene Torch 


Oxy-Acetylene Torch 


Material Cost 


Material Cost 


Labor Cost 


Man-hours 
0.003 
0.067 
0.003 
0.085 


Cents per foot 


E 
l 
l. 
l 


0.158 5. 
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Comparison of helium arc weld and oxyacetylene weld 
in 347 stainless steel. The oxyacetylene weld, left, shows 
the effect of carbon pick-up and intergranular attack 
in the area affected by the flux, and carbide precipi- 


Comparison of these two helium arc welds in 347 stain- 
of increasing welding 
speed. Considerably less carbide precipitation is shown 


less steel shows the pe 


luctility and broke immediately after start 
ng the bend. 

The 347 į after 
tabilization at 1,800 deg. F. for 15 min., 
howed more carbide precipitation in the 
irea adjacent to the weld than did the 321 
'rade but no effect on the 
roperties of the weld were shown by the 
All test welds made with the 
elium arc were superior to oxyacetylene 
elds which were stabilized at 1,600, 1,800 
nd 1,950 deg. F. 

A loss of titanium in welding 321 grade 
tainless did not affect the strength of the 
eld, probably because of a decrease in 
rbon content in the which 
same 
unaffected 
eas. Some carbon pick-up is no doubt 


grade stainless steel, 


detrimental 


end tests. 


samc irea, 


sulted in approximately the 
tanium-carbon ratio as in 
tained from the carbon electrode but it 
believed that the effect is negligible 
mpared with the pick-up obtained from 
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the oxyacetylene flame. In oxyacetylene 
welding the carbon-pick-up is great enough 
to increase the carbon to titanium ratio 
beyond 3.5 to 1, the desired minimum. 
Ihe summary of tensile test results in 
l'able I shows that the differences in ulti- 
mate tensile strength of specimens welded 
by any of the methods were negligible. 
Although the preliminary cost analysis 
in Table II is based on production as- 
semblies that were designed for the oxy- 
and did not have the 
correct bend radii on weld flanges, the 
indicated lower for helium arc 
welding. Reduction in man-hours resulted 
from higher welding speed, largely by 
virtue of the faster rate of heating and 
cooling obtained with the helium arc. 


Welding is done with 


icetylene process 


cost 1S 


a conventional 


d.c. motor generator arc welding unit, 


using negative polai.ty on the carbon elec 
trode. From 


& to } in. of electrode ends 
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tation in the parent metal adjacent to the weld. The 
helium arc weld, right, shows slight carbide precipita- 
tion in the area adjacent to the weld and there is no 
evidence of carbon pickup in the weld. 


near the margin between the weld material and the 
parent metal of the specimen to the risht, which was 
welded at the higher rate of travel. 


is ground to a diameter of zs to x» in. to 
obtain better control of the arc. This 
shape permits welding for a considerable 
length of time without regrinding. Helium 
flow of 5 liters per minute was found to 
be entirely adequate 

All test welds were made on 0.042 in 
material. To prevent oxidation, one group 
of specimens was fluxed lightly between 
the heels of the fitted flanges and was 
welded in a_ horizontal The 
fluxed welds were cleaned with Oakite 
Railroad Cleaner, pickled for 20 min., 
given a stabilizing heat-treatment at 1,800 
deg. F. for 15 min. and sandblasted 
Another group was welded without flux 
using a copper back-up plate to exclude 
air and serve as a chill. The assembly was 
tilted and welding proceeded downward 
The unfluxed welds were then heat-treated 
and sandblasted, in the same manner as 
the fluxed welds. 


position. 
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FINE PITCH GEARS 
Inspection and Tolerances-ll 


American Gear Manufacturers Association Standard 236.01, May, 1945 for in- 
spection and tolerances of gears of 20 diametral pitch and finer. This article 


deals with worms, worm gears, bevel gears, and blacklash in gears. For speci- 


fications covering spur and helical gears, see September Product Engineering. 


SECTION 3—WORMS 
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shadow 1 
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urately made layout 
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ompared with an acc 
see Section (< 
the worms arc 
taneously with the profiles, they can be 
the 


layout 


maged against a datum line of com 


parator or a suitably mounted ind 
the worm checked for runout by observing 
thc 


rotated through one complet: 


the displacement of while it is 


image 


revolution 


61. Runout of worms can be measured bs 
in indicator applied to proof diameters at 
the the 


liameters are trued up in the same setting 


each end of threads if proof 


ised for finishing the threads. 


62. Lateral runout (or wobble) is likewise 


worm ind can 
the 


Paragraphs 


very objectionable in gears 
test for 


75 through 79 


detected in 
contact. Sec 


vest be irea of 


Pitch Error 


63. Pitch error of a worm is the maximum 


difference between 


l-to-thread readings in an axial planc 


ny two ive 
thre l 
between 


threads 


corresponding sides of adjacent 
It refers particularly to multiple 
thread worms because it indicates the spa 
between succe threads 
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64. On 


pitch, 


multiple-thread worms of 
thread-to-thread 


hn 
the reading can 
best be made on a comparator equipped 
to measure the travel of the staging device 
Ihe flank of a 
thread is imaged against a datum line, or 
layout, and a_ thread-to-thread 


used to hold the worm 


reading 
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uniform of depth affect 
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rea bottom lands of al 
ireads should be checked to sce that 
pass through the sanx point, otherwise 

difference in the dey 
the threads will be required | 


thc 


orrection for 


ked in same manner 


( \ toolmaker’s micro 
ised to check pitch CI 


thread 


copt in also be 


ror of multiple 


well as lead. The tech 


worms as 


nique is quite similar to that employed on 
If the 


to be of uniform depth either the top land: 


the comparator threads are known 


or bottom lands can be used as points of 


1 
measurement, otherwise a correction will 


be required for the difference in depth 


he ( ked 


Before the thread-to-thread error is 


Table Vi—Recommended Checking 
Pressures 


Axial Pitch, In Pressure, 


0.156 to 0.125 

125 to 0.079 | 24 
079 to 0.063 
063 to 0.052 
039 


031 


052 to 0 


039 to 0 


Table Vil—Classes Recommended for 
Various Worm Speeds 


Worm Speeds, F.P.M. Classes Recommended 


> 


Up to 40 Commercial Class 1 or 2 


Up to 200 Commercial Class 3 
Up to 1,000 


Over I 


Precision Class | 


000 Precision Class 2 or 3 


m worms of this type, it is 
the tooth 


threads by 


1 good prac 


to measure thickness of the 


uCCeSSIVE one of the several 


methods in general us 


Profile Error 


66 


Profile error of a worm thread thi 


total variation from the desired profile 
It is the difference between the highest 


ind 


lowest readings of a suitable in 
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It mav be measured in an axial 


trument 


rr normal plane depending on the basic 
tooth selected. Fine-pitch worms 
innot be successfully checked in the same 


form 


nannel used for worms of coarser pitches. 


Ihe projection method for determining 


iriation of the thread profile is recom 
The 


tion plane may 


desired 


be laid out to an enlarged 


ended. form in the pro 


le and a shadow of the worm pro 


ted against it 


\ considerable departure in form may 
] 


icceptable on a worm provided a 


rresponding departure is present on the 


ting worm gear, as indicated bv th 


| of initial tooth contact. Frequenth 
form of the worm threads or the 
th of the worm gear hob are inten 


+ + 


mally modified with respect to each other 


order to keep the tooth contact away 

m the tops and bottoms of the pr 
lhis should be given consideration 

ipplving profile tolerances, because ol 


slv if there is a satis 


en a worm and a gear, the departure of 
profile from an arbitra pecification 
be ignored 
Profile error ibstantially ind 
ndent of worm diamet 


Lead Error 


Lead error of a worm is expressed either 
ition in lead for one con 
total length of the 


rm. In the latter case 


the total vari 
ution, or in the 
it is assumed that 
worm is long enough to extend be 
| the 


the threads, 


zones of contact on the two sides 
in accordance with prope: 


en 


Lead error of fine-pitch worms can be 
ked as described in paragraphs 66 and 


Lead error is substantially independent 


vorm diameter. 


\ difference 


m may be acceptable if the same differ 


from a specified lead in a 


is present in the worm gear hob 
should be given consideration in 
lung lead tolerances 
Spacing Error 
Spacing errors in a worm gear can be 


ked by comparing tooth spacing with 


visions On a master graduated plate 


ular table 
\ variation of the above is a method 
Ving accurately made index plates 


ited on the ixis with. the. gear 


hc ( ked 


worm 1n 


same 
meshed with a 
contact, ‘The 
mounted in a 


Ihe gear is 
intimate 
worm is suitable 
ig, attached to which is a graduated 
iding in minutes or similar angular 
\ telescope is attached to the axis 
rotates with it 


worm wheel and 


This telescope contains a cross-line which 
is used to establish a zero point on a similar 
line in the target of a collimating tube. 
When the index plate is moved from 
one notch to another the image of the 
cross-line in the telescope is made to coin- 
cide with that of the colli 


mating worm one 


target in the 
tube by 


The 


measured on the dial attached to the worm 


rotating the 


: 
revolution. difference in spacing is 
n terms of an angular deviation from the 
theoretically accurate index wheel 


Required Initial Area of Contact 


5. The percentage of contact is usually a 
matter of judgment by eye and depends on 
Precisc 


uring such areas are not 


thc ipplication methods of mea 


1 
ustomarilv used 


\ minimum of 50 percent contact is suit 
ible for most fine-pitch worm gears. 

6. If the set is to operate in one direction 
nly, then the contact need be hecked 
nly on the driving set of profiles 

77. It is essential that under full loading 


+} 


he contact be centered approximately at 


the central plane of the worm gear, and 


likewise that it be fairly uniform from top 


$ 


o bottom of the teeth without hard streaks 
it either top or bottom, and that it b 


ubstantially the same on all teeth 


78. The percentage of required minimum 


1 


initial area of contact for fine-pitch worm 
gears listed in Paragraph 75 may not always 
apply. For instance, if the load fluctuates 
widely, a initial area of 


more restricted 


contact mav be desirable to allow for 


the varying deflection that occurs. 


79. This test is the most critical in worm 


gear testing, especially as the amount of 


contact area is increased. 


80. Satisfactory 
is not only dependent on the accuracy to 


operation of worm gears 


which they are made but also on the 
iccuracy of the gear housing or mountings 
l'he locating positions of the gears in their 
housing or mountings should duplicate as 
losely as possible those of the testing fix- 
ture. 

A tooth bearing obtained in a test fixture 


1 


will not be duplicated in the housing if 
l' hercfor 


be nmg 


ITOIS in exist. 


IS desirable 


mountings 
to check the tooth 


worm gears after thev are mount 
yperation 


ised fo 


ontrolling the quality of worms and worn 


81. Much of the same reasoning 


gears of coarse-pitch can be applied to 


fine-pitch worms and geal Because of 
he relative difference in size, small varia 
tions are frequently more disturbing in 


fine-pitch than in coarse-pitch gears. There 


fore, good judgment must be exercised. 





SECTION 4—BEVEL GEARS 


For General Specific tions Refer to Section 1. 





Inspection Method 


32. The best method of determining rela 


tive accuracy in fine-pitch bevel gears is to 


tun them in intimate contact with a 
working master (see Section 9—Master 
Gears) of known accuracy on a fixture 


which duplicates theoretical mounting dis 


$ 


minces and includes a movable head and 


in indicating device for measuring head 


lisplacements through one complete revo 


hecked. Fix 


mounting” tvpe do 


gear being 


5 


lution of the 
tures of the “rigid 


not show composite errors 


^ 


‘> l'ooth 


means of the 


contact is best determined by 


testing fixture described in 


Paragraph 82. ‘The movable head is locked 
n the 
should have the specified backlash 


1 Y 
ontact involves three factors, 


proper position at which the gears 
Propet 


namely; posi 


tion, shape and area. 


54. In bevel gears it is common practice 
to make one member a conjugate of the 
other. The only check for correctness of 


profile is to determine the nature of con 
tact by meshing the gear being tested with 


| correctly developed working master 


S5. A tooth 


produced in spiral bevel, zerol and hy 


localized bearing is usually 
g 


poid gears to accommodate for a small 


Propucr ENGINEERING — OcToBER, 1945 





umount of misalignment and tooth deflec 
tion under load. When gears of this type 
are checked in intimate contact they fre 
quently appear to have profile error even 
though the bearing check is satisfactory. 
When separated a very small amount the 


roughness caused by this apparent error dis 


ippears 

86. When inspecting bevel and hypoid 
gears, it is desirable to determine not 
mly if a satisfactory contact will be ob 


rears are ideally mounted, 


tained when the g 
to what extent the 


ixial (in and 


but also to determine 
ontact will be modified by 
ut) and radial variations 
of the 


the gear. 


1 
up and down 


pinion mounting with respect to 


This testing procedure is com- 


monly known as the “V” and “H” check. 
With . equipment irrently available the 
“V” and “H” check is not readily applica 
ble to all fine-pitch gears 

37. The desired position and shape of con 


tact are idequateh covered in the Recom 
mended Practice (435.01) of the AGMA 
for Adjustment of Bevel Gears in Assembly 
Because of their relative size, fine-pitch 
gears are more sensitive to small errors in 
mountings. It is likewise much more diffi 
ult to obtain the same degree of bearing 
Where 


control as for coarse-pitch gears 
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ever possible it is recommended that a 
check for tooth bearing be made in the 
final mounting 


Required Tooth Contact 


88. The required minimum initial contact 
for the various classes of bevel gears should 


not be less than one half of the face 
width. The evaluation of tooth contact 
is a matter of judgment and is done 
visually. 


89. Observation of the tooth contact is the 


most commonlv used test in checking 


bevcl gears. 


SECTION 5—BACKLASH IN GEARS 


90. In general, backlash in gears is play 
mating teeth. For 
measurement and calculation backlash is de 
fined as the amount by which a tooth space 
exceeds the thickness of an engaging tooth. 
When not otherwise specified, numerical 


backlash are 


given on the pitch circles. See Fig. 3. 
5 5 


between purpose of 


values of understood to be 


Purpose of Backlash 


]]. The general purpose of backlash is to 
prevent gears from jamming together and 
making contact on both sides of their teeth 
simultaneously 


12. Lack of backlash may cause noise, over 
loading, and overheating of the gears and 
bearings, even seizing and failure 


93. Excessive backlash is objectionable, 
particularly if the drive is frequently re 
versing, or if there is an overrunning load 


is in cam drives 


14. Specification of an unnecessarily small 
ımount of backlash allowance will increase 
the cost of gears, because errors in runout, 


pitch, profile, and mounting must be held 
Backlash in no 


involute action and usually is 


correspondingly smaller. 
way affects 


not detrimental to proper gear action. 


Determining Proper Amount of Backlash 


5. In specifying proper backlash and tol. 


erances for a pair. of 


gears, many factors 


should be g:ven consideration. The most 
important factor is probably the maximum 
permissible «mount of runout in both gear 
Next are the 
ilowable e;rors in profile, pitch, tooth 
thickness, and helix angle 


ind pinion (or worm 
Tolerances for 
tooth errors for various classes of gears are 
tion 1. Obviously the back 
a pair of gears will vary as suc 


make contact, because of the 


given in S¢ 
lash betwee: 
'essive teeth 


effect of tooth errors, particularly runout. 


146. Other 


speed and space for lubricant film 


moving gea 


considerations are 
Slow 
s, in general, require the least 
backlash. Fast-moving fine pitch gears are 
lubricated with relatively light oil, 
there is 


important 


usually 
clearance for 
in oil film, and particularly if oil trapped 
it the of the teeth cannot escape, 
heat and excessive tooth loading will occur. 


but if insufficient 


roo! 


Meat is a factor because gears maw 
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operate warmer than, and therefore expand 
more than, the housings. The heat may 
result from oil churning or from frictional 
losses between the teeth, at bearings or oil 
seals, or from external causes. Moreover, 
for the same temperature rise the material 
of the gears—for example, bronze—may 
expand more than the material of the hous 
ings, usually steel or cast iron. 


98. The higher the helix angle or spiral 
angle, the more transverse backlash is re- 
quired for a given normal backlash. The 
transverse backlash multiplied by the cosine 
of the helix angle gives the normal back- 


lash. The relation of transverse to normal 


Dri ving 
contact 


Profile for 
zero backlash a“ 


backlash 


Transverse 
backlash 
E 





backlash is shown in Fig. 4. 


99. In designs employing pressure angles 
higher than 20 deg. which is the one 
covered by this standard, special consid 
eration must be given to backlash, since 
more backlash is required on the pitch 
circles to obtain a given amount of back 
lash in a direction normal to the tooth 
profiles. 


100. Errors in boring the gear housings, 
both in center distance and alignment, are 
of extreme importance in determining 
allowance to obtain the backlash desired. 
The same is true in the mounting of the 
gears, which is affected by the type and 
adjustment of bearings, and similar factors 


101. Other influences in backlash specifi 
cation are heat-treatment subsequent to 
cutting the teeth, lapping operations, the 
possible necessity for recutting for any 
reason, and reduction of tooth thickness 
through normal wear. 


102. Minimum backlash is necessary fo: 
timing, indexing, gun-sighting, and certain 
instrument gear trains. If the operating 
speed is very low and the necessary pre 
cautions are taken in the manufacture of 
such gear trains, the backlash may be held 


_ Backlash along 
^ pitch circles 


\ 


Driving i 
contact 


Tooth element 


Gear axis 


Vat ng geor , 
tooth element 


Fig. 4—Relation of transverse to normal backlash. 
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les 
ne 
id 

ice 
tch 
ck 

th 


to extremely small limits. However, the 
specification of “zero backlash,” so com- 
monly stipulated for gears of this nature, 
usually involves special and expensive tech- 
nique, and is difficult to obtain. 


Providing Backlash 


103. In order to obtain the amount of 
backlash desired, it is necessary to decrease 
tooth thicknesses. The allowances made on 
tooth thickness, however, almost always 
must exceed the amount of backlash, be- 
cause of manufacturing and assembling in- 
accuracies not only in the gears but also 
in other parts. Since the amounts of 
these allowances depend on the closeness of 
control exercised on all manufacturing 
operations, obviously they cannot be stated 
in this standard. 


104. It is customary to make half of the 
allowance for backlash on the tooth thick- 
ness of each gear of a pair, although there 
ire exceptions. For example, on pinions 
having very low numbers of teeth it is 
desirable to provide all of the allowance on 
the mating gear, so as not to weaken the 
pinion teeth. In worm gearing ordinary 
practice is to provide all of the allowance 
in the worm which is usually made of a 
material stronger than that of the worm 
gear. 

105. In spur and helical gearing, backlash 
illowance is usually obtained by sinking 
the cutter deeper into the blank than the 
theoretically standard depth. In some in- 
stances the allowance is provided in the 
cutter instead, and the cutter is then oper- 
ated at- the standard tooth depth. In still 
ther cases backlash is obtained by setting 
the distance between two tools for cutting 
the two sides of the teeth, as in straight 
bevel gears, or by taking side cuts, or by 
changing the center distance between the 
gears in their mountings. 


Recommended Backlash 


106. Backlash is specifed separately from 
the quality specifications since it is not 
related to the errors which affect the ac- 
curate functioning of the gears. 


107. Backlash may be arbitrarily selected 
to suit the application and is specified by a 
letter suffixed to the quality specification 
such as, Commercial Class 1-A. The suffix 


lenoting the amount of backlash is selected 
tror Table VIII. 


108. Backlash values are understood to be 
acklash between two assembled gears at 
their tightest point of mesh 


109, Backlash will be increased when the 
w points of runout are in contact. Refer 


’ Table IX. 


10. In order to obtain working tolerances 
or tooth thickness in the production of 
ne-pitch gears and maintain a reasonable 
'roportionality between backlash and tooth 
hickness, the ranges for backlash overlap. 
‘or the same reason Class A backlash can- 


Table Vill—Specified Backlash for 
Different Classes of Gears 


Diametral Pitch Backlash, In. 


0.004 to 0.006 
0.003 to 0.005 
11 to 90 0.002 to 0.0035 


Class B 


20 to 60 002 to 0.004 
61 to 120 .0015 to 0 003 
121 and finer .001 to 0.002 


Class C 
20 to 60 .001 to 0.002 


61 to 120 0007 to 0.0015 
121 and finer .0005 to 0.001 


Class D 
No measurable backlash at any pitch 


Table IX—iIncrease in Backlash from 

High to Low Point for Various Amounts 

of Runout for 20 Deg. Transverse 
Pressure Angle 


Approx. Increase in Backlash from 


Runout, In. 3 
High to Low Points, In. 


0.006 0.0044 
0.004 0.0029 
0.002 0.0015 
0.001 0.0007 
0.0005 | 0.0004 


Table X—Indicator Reading Versus 

Backlash for Various Gear Ratios Ap- 

proximate Relationship for 20 Deg. 
Pressure Angle 





Indicator Movement, Gear Backlash, 
In. Ratio In. 


1/1 0.001 
2/1 to 8/1 0.0008 


o —À —————— 


not be used for pitches finer than 90. 
Judgment must be exercised in specifying 
the amount of backlash for a given quality 
specification otherwise incompatible com- 
binations might occur. 

These tolerances are to be considered 
binding on the manufacturer or seller only 
when specifically agreed upon in writing. 


Control of Backlash 

111. Provision is often made for adjusting 
one gear relative to the other, thereby 
affording complete control over backlash at 
initial assembly and throughout the life of 
the gears. Such practice is most common 
in bevel gearing. It is fairly common in 
spur and helical gearing when the applica- 
tion permits slight changes between shaft 
centers. [t is practical in worm gearing 
onlv for single thread worms with low 
lead angles. Otherwise faulty contact 
results. 


112. Another method of controlling back 
lash quite common in bevel gears and 


PRODUCT ENGINEERING — OCTOBER, 1945 


less common in spur and helical gears is to 
match the high and low spots of the 
runout on gears of one to one ratio and 
mark the engaging teeth at the point where 
the runout of one gear cancels the runout 
of the mating gear. 


Measurement 


113. The measurement of backlash of 
fine-pitch gears, when assembled, cannot 
be made in the same manner and by the 
same techniques employed for gears of 
coarser pitches. In the very fine pitches it 
is virtually impossible to use indicating 
devices for measuring backlash. Sometimes 
a toolmaker’s microscope is used for this 
purpose to good advantage on very small 
mechanisms. 


114. Another means of measuring backlash 
in fine-pitch gears is to attach a beam to 
one of the shafts and measure the angular 
displacement in inches when one member 
is held stationary. The ratio of the length 
of the beam to the nominal pitch radius 
of the gear or pinion to which the beam 
is attached gives the approximate ratio 
of indicator reading to circular backlash, 
as defined in Fig. 3. 


115. Because of the limited means of mea 
suring backlash between a pair of fine-pitch 
gears, gear centers and tooth thickness 
of the gears when cut must be held to 
very close limits. 


116. Tooth thickness of fine-pitch spur 
and helical gears can be checked best on 
a variable center distance fixture described 
in Section 1, Paragraph 8. When checked 
in this manner the following approximate 
relation applies: Backlash equals center 
distance change multiplied by twice the 
tangent of the transverse pressure angle. 
Table IX lists the amount that the back- 
lash will be increased as a gear with the 
specified amounts of runout is turned from 
its high point to its low point when 
meshed with a perfect master gear. 


117. When bevel gears are checked on a 
fixture which includes a movable head of 
the type described in Section 4, Paragraph 
82, the relation between the indicator 
reading and backlash will change slightly 
with the change in ratio and pressure 
angle. 

The approximate relationship given in 
Table X exists for 20 deg. pressure angle. 


118. The allowances to be made on tooth 
thicknesses and the control of the various 
facfors in order to obtain the backlash 
specified are the joint responsibility of those 
who manufacture and those who assemble 
the gears. Because fine-pitch gears are more 
sensitive to small changes in backlash the 
importance of above considerations cannot 
be over emphasized. 


Epitor’s Nore: Section 6 dealing with 


comparator layouts will be presented in the 
November issue of Propuct ENGINEERING. 
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Internal wrenching bolts as used to attach a wing section to the fuselage of the C-54 Skymaster. 


INTERNAL WRENCHING BOLTS 
Design Data and Uses 


L. J. CATLIN 


Standards Engineer 


High strength internal wrenching bolts are described. Advantages 


of these bolts when used to replace standard hexagon head bolts 


in shear and tension attachments are discussed. 


DURING THE DESIGN of 


urpian 
prom M nter 


hi] ) 
changeabi supply, and re 


used duced co project is therefore es 


1 


tablished to develop a series of 


wrenching bolts suitable to the design x 


joint fittings internal 


uccessful ap] l ot 


with flush itt 


these 


$ 


to their use in the design of quirements ut with improvements to 


Douglas airplanes, such as tl M21 facilitate large. quantity. manufacture. and 


54 and C.74 give minimum weight 


5 


'ht bombers and C 
is NASI44 


through 


‘his series of bolts is known 
through NASI58, NASI72 
NAS176. The characteristics of 
bolts, shown in Fig. 1, are 


irgo type airplanes 
Ihe National Aircraft 
1 


tor 
( 1d TCI 


Standards Com 


usefulness of these 


tt investigated. th 


ich bolts and found widespread interest 


throughout the aircraft industry, and that l. Internal hexagon socket designed to 


other airplane withstand necessary wrenching torque fot 


lar bolts. ‘The 


( ompanic 5 WCIC 


National Aircraft 


using simi 


Stand the required tightening. 
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Douglas Aircraft Company 


1 
noies to permit tyin 


radius at juncture of h 
stress concentration 
+. Under side of head, fillet radius 


20 RMS micr 
marks 


hank finished to -inch 


eliminate machine and minimiz 


tress concentrations 


5 Ihre id 


id to 


runout not less than 


stress concentration. 


reduce 
Internal wrenching self locking nut 
lesigned for use in bolt-nut combination 
ire commercially av 
ible 

NAS bolt 
ire alloy steels of a composition suitab 
that 


per sq. in., ind 


| he materials used for these 


for a heat-treatment vields froi 


160.000 to 180.000 Ib 


minimum elongation of 12 percent. Th 


strength characteristics in Table I are th 


ultimate values the bolts develop 


+} 
til 


To prevent danger of failure of 
bolt by fatigue the principal factor in 
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ining highly stressed structural assem 
es is the elimination of any working Table 1—Strength of Internal Wrenching Bolts 
ovement through the joint in the direc 


n of the applied load. The bolt is pre I e Ultimate* Single 
ided. through initi: i tightening to a Part No i — Uhreads Bane T n 
int where the tension load exceeds the — m— — — 
plied loads transferred through the joint ^ f TY I UL 
ing service. The holes in the fittings — I 1/4 28 5,000 4,650 
ed not necessarily be held to close toler ‘AS 145 5/16 24 8,200 7 ,300 
*-  NAS 146 2 23 5( 
ces, thereby reducing cost ind. simplify- NAS 147 7 16 = 12,700 14 300 
the alignment of fittings for installa NAS 148 1/2 20 23 ,400 18,650 
of the bolt. NAS 149 2/1 18 24, 800 23,600 
Ihe use of high strength bolts is some. NAS 150 2/9 18 38,000 29,150 
5 2 . NAS 132 3/4 16 55.600 950 
nes avoided because of the possibility of N AS 154 7 /q 14 55,600 $7100 
ir being replaced by lower strength NAS 156.... | 14 102,500 74,600 
ts during repair operations. The bolt Me 158 1 1/8 12 128,800 94,450 
1 wrenching characteristics of i 5 172.. i 1/4 12 162,700 116,600 
| Hm d "- : 7 eristic X in NAS 174 1 3/8 12 200’ 400 141050 
nal wrenching bolts, however, permits NAS 176 1 1/2 12 242 000 157 .900 





ir being pocketed in a counterbore or 
tl A Re LE E 


itface in such a manner as to make th 
tall f] th ] "4 idus ising minimum minor diameter of thread as per AN-GGG-S-126 and an 
illation of lower strength hexagon head iltimate tensile strength of 160,000 Ib. per sq. in. 
i | — 
ts impossible In addition p distin Calculated from nominal unthreaded diameter with a unit shear stress of 95,000 Ib. 
ippearance of these bolts discourages per sq. 1n. 





use of a standard tvpe bolt in its place 


In shear attachments, movement in th 









it is critical and must be held to a lifference in irance restrictions, the head yossible to the maximum stressed fiber 
umum to prevent progressive bearing liameter of a 5/8 in. NAS internal wrench in be demonstrated in a beam subjecte 
re in the joint, particularly when ing bolt is ] in., while a socket wrench to bending such as that in a wing spar. 
2 2a 1 
ninum alloy fittings are used, and re for a 5/8 in. dia. hexagon head bolt, with X typical fitting at a spar joint is show1 
1 close fit between the bolt and thi he m limensions the same as those of an n Fig. 3. With 5/8 in dia. bolts an in 
; in the fittings h se tolerance rm -Nav) Standard of the same size, is rease of 1/4 in. in leverage can be gained 
d for Joints in shear add to the cost | 1/2 in. in dia Ih \ it creas n Wy using internal wrenching Doits rather 
EJ | 1 RH n } i j 
manufacture of the parts and also com in aluminum allov forged fitting, as illus than hexagon head bolts. This results in 
ites the aligning of fittings to permit trated in Fig necessitated by the larger lecrease of 2 1/2 percent in the load 
nsertion of bolt vrenchins trictions amounts to 0.08 Ib transferred through the bolt. Thus, in mam 
Because of the wrenchin l ipproximat d X l Compact istances, a sma in be used 
he high tens trength of these ittin ilso ) ic d ind lension httin uso simplify the pos 
nal wrenchin t fitting vith material costs. They are readily adaptab tioning of units subsequent to joining, be 
h they are used can be compact and space limitations found nost airplan iuse tension type fittings can be designed 
} 1 v 1 1 1 
veight ) ictures vithout prot: iding or interlocking sections 
1 +} $ } $ ! } $ q 
iternal wrenchin ots requ 1 l'ittings 1 also be designed so tha that usually complicate the method of posi 
vrench clearan than their head the bolt 1 oser to the point of load tioning parts to | joined, which is a 
ter. Fitting lesigned with conven ippli ition, thereb resulting n a mor ynmon fauit of lear tvpe nts. Thus, 
hexagon ne id bolt ill MD ae lu ed oncentri ac ransi ind nali n Ì 1 M A nchineg ) Oul 
re and weight through the e of in ng loads in the fitting. ‘The advantage ian g X Ligh 
vrenching bolt [o illustrate the e gained in keeping th ta s trength veigh 
—- / - 
| 
| 
ag TÀ 
(A) 
$ 1 
t 1 
cy x " | 
S | 
i : j 
sh : | 
RMS i | 
: | 
"o/nmch i | 
- fuler | 
relied ài | 
| 
v«unouf r 
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thread Ff s 





FIG.! FIG. 2 s | 
e 
Fig. I—Design characteristics of high-strength internal wrenching bolts. Fig. 2— Comparison of head clearance re- 


quired for a 5/8 in. (A) internal wrenching bolt and a (B) hexagon head bolt. Fig. 3—Fitting of a typical aircraft 
spar joint showing the leverage gained through the use of internal wrenching bolts in place of hexagon head bolts. 
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INDEX OF ITEMS 


Product 


Adhesive, Plastic 
Alloy, 


Bearing, Roller 


Valve Facing 
Bushings, Insulating Grommet 
Calculator, 
Clip, Capacitor Mounting 
Connections, 


Resistance and Capacitance 


Pipe 
Contactor, Timing 
Flasher-Interrupter Unit 
Framing and Support System 
Insulating Board, Electrical 
Insulation, Glass 

Pipe Seals, Plastic 
Pump, Dry Air 
Recorder, Current Force 
Resistance Limit Bridge 
Solenoid, Rotary 

Springs, Rubber 

Starter, Magnetic Reversing 
Torque-Measuring Instrument 
Torque Tester 

Transformer, Hermetically Sealed.. 
Tube, Cathode-Ray 

Tubing, Thin-Wall 

Tube, Transmitting 

Universal Testing Machine 

Valve, Air 

Valve, 
Valve, 
Valve, 


Atmospheric Relief 
Check 
Hydraulic 


Valve, Hydraulic Selector 


Check Valve 


Harman Equipment Co., 937 
Ave., Los Angeles, Calif 


lhe Permatite valve has no poppets, disks 
or other metal working parts. Back-flow 
synthetic rubber 

that offers positive control, as the 
tubing easily opens with either vacuum or 
permitting direct flow, and closes 
How is stopped. Laboratory tests 
ding 24 hr. that, 

in water, the valve maintains a 

ind that the valve 


Santa Fe 


1 
is checked by a neoprene 


tubing 


press I 
when the 
fo) 


periods excee show 


immerged 


.o-in. vacuum acts aS a 
head 


evidence of 


inder a stati 


ing any 


Manufacturer 


Cordo Chemical Corp 

Eaton Manufacturing Co 
McGill Mfg. Co. 

Creative Plastics Corp 

Allied Radio Corp 

R. R. Mallory & Co 

National Carbon Co 

B/W Controller Corp 
Electronic Testing Laboratories 
Unistrut Products Co 

Rogers Corp. 

Pittsburgh Corning Corp 
American Molded Products Co 
Bendix Aviation Corp 
General Electric Co 

Industrial Instruments 


.. George H. Leland 


B. F. Goodrich Co 
General Electric Co 

Hagan Corporation 

John Chatillon & Sons 
Acme Electric & Mfg. Co 
Allen B. Du Mont Laboratories 
North American Phillips Co 
Amperex Electronic Corp 
Baldwin Locomotive Works 
Numatics 

M. L. Bayard & Co.. 
Harman Equipment Co 
Clayton Mfg. Co 

Bendix Aviation Corp 


le ikage. 


ind any commercial liquid. It 
used as a foot valve, vertical, 
angle valve in any suc 
line. It may also be used as a mixing valve, 
pump priming valve or as an air com- 
pressor silencer 


tion or discharge 


Flasher-Interrupter Unit 


Electronic Testing Laboratories, 44 Sum 
mer Ave., Newark 4, N. J. 


\ miniature heavy duty 
thermal timing device and 
unit are incorporated in 
issembly that is light in weight 
ind compact. Four studs 
mounting, with elastic stop units 
vent shock and vibration. 


relav, clectro 


resistor 


7 ounces) 


to pre 


60 to 50 per min. 
through the thermal unit 


Normal 


actu 


It is claimed that this valve can 
be successfully used with air, natural gas 
may be 
horizontal or 


1 non-inductive 
a single 


ire furnished for 
Interruptions 


an be controlled through a range of from 
by varying the current 


ating current approximately 200 milli 
amperes. Applications for this flasher device 
include aircraft identification lighting, con 
trol circuit as well as marine, industrial, 
automotive and railway signalling devices 


Motor Driven Dry Air Pump 


Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J. 


This pump requires no lubrication and 

designed to provide air pressure or suction 
for the following applications: camera 
operation, fuel tank pressurization, ignition 
harness pressurization, noxious gas detector, 
radio harness pressurization. The pump 
provides a theoretical air flow of 4.1 cfm. 
at 10,000 r.p.m. and is driven by an in 
tegral 0.2 b.hp., 27.5 volt d.c. explosion 
proof motor. The rated capacity is — 
lb. per min. air flow at 11.1 in. Hg ab 

inlet pressure, maintaining 31 in. Hg abs 
discharge pressure. Maximum operating 
characteristics are as follows: D draw, 
15 amp.; pressure differential, 20 in. Hg; 
discharge temperature, 300 deg. F. mini 
mum flow, 0.01 lb. per min. The pump is 
1 rotary, single vane type, the vane being 
held against rotor by pressure exer! " 
through dual helical springs. Finned ro! 

housing design dissipates heat — Tl ie 
unit weighs 4.7 75 lb. and measures 8 21/32 

1. long by 3 17/32 in. diameter. 
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Pipe Connections 


National Carbon Co., 30 E. 
New York, N. Y. 
Four "Karbate" pipe connections for use 
in the chemical and process industries are 
made of carbon or graphite. Type FC is 


42nd St., 





1 flexible coupling suited to field installa- 
tions or any pipe run connecting one phase 
of the process with another; it eliminates 
the use of cements in joining lengths of 
pipe. Type V flanged connections offer 
the advantages of the Van Stone type of 
fanges. Thickness and sturdiness of the 
small diameter collars furnish a construc 
tion that may be used with companion 
flanges of almost any design or material. 
Separate cast iron split flanges permit easy 
pipe alignment and installation. Type V 
nozzles and type SC slotted couplers are 
usually factory-installed, and are recom- 
mended for use on tanks, towers and heat 
exchangers. 


Magnetic Reversing Starter 


General Electric Co., Schenectady, N. Y. 
a.c. magnetic reversing starter, featur- 

mg a semi-interference-type mechanical 
interlock is available in sizes 0 and 1. The 


is designed for full voltage starting 
ürrel-cage induction motors, although 
n be used for reversing service when 


combined with a reduced voltage starter. 
The interlock prevents the closing of one 
contactor while an arc is maintained on 
the other, thus averting a short circuit 
through the arc. In addition, the inter 
lock arm of the closing contactor assists 
the interlock arm of the opening contactor 
in reaching its fully opened position. Other 
features incorporated in this starter are 
under voltage protection when used with 
a push-button station or other momentary 
pilot-circuit device; undervoltage release 
when used with selector or limit switches; 
and tamperproof, self-contained overload 
relays that allow the motor to operate up 
to its maximum safe temperature before 
tripping it off the line. The starter is 
housed in a metal enclosure 9 7/8x 


13 5/8x4 9/16 inches. 


Plastic Adhesive 
For Sandwich Construction 


Cordo Chemical Corp., 34 Smith St., 
Norwalk, Conn. 


Cordo-Bond No. 250 laminates metal, 
plastics and wood quickly by baking at a 
glue-line temperature of 250 deg. F. under 
a pressure of 50 ]b. per sq. in. Bonds 
show good resistance to water, mild acids 
and alkalis, oil, salt-spray, and general 
weathering conditions. Shear strengths 
claimed are up to 2,000 Ib. per sq. inch 


Electrical Insulating Board 


Rogers Corp, 113 Mill St., 
Conn. 


Manchester, 


Durok is a non-cotton cellulose electrical 
insulating board. Dielectric strength of 
this board, ranging from 400 to 600 volts 
per mil, is said to equal that of the best 
rag sheet hitherto available. Tensile, elonga 
tion, tear and Mullen tests show the new 
product to be at least 15 per cent stronger 
than the company’s rag board. Because of 
absence of chemical treatment or sizing, 
this material is neutral, has good heat-aging 
characteristics, readily dries out with a 
shorter baking cycle and absorbs insulating 
varnish. The “material is made by a process 
of laminating many thin, continuous layers 
while wet under high pressure, without 
the use of adhesives or chemicals, then 
drying without any tension. Stock sheet 
sizes are 36 x 48 in. and 36 24 in., with the 
grain direction parallel to the second 
dimension. Thicknesses now available are 
0.015, 0.020, 0.025 and 0.030 inch 


Glass Insulation 


Pittsburgh Corning Corp., 
Pa. 


Foamglas is made of specially prepared 
glass and carbon baked at high tempera- 
tures. The completed product contains 
many tiny glass cells that enclose her 
metically sealed air. In tests of Foamglas 
to determine non absorptive characteris- 
tics, blocks of the insulation were sub- 
merged in water for a 24 hr. period. When 
examined after immersion the blocks 


Pittsburgh, 
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weighed only two percent more, and this 
increase was all at the surface. In similar 
tests its capillarity was proven to be zero. 
Used in the war for life rafts, this glass in- 
sulation has found peacetime uses. Its 
impervious nature plus its thermal charac- 
teristics make it a good insulating material 
for factories and homes 


Rotary Solenoid 


George H. Leland, 
Dayton 2, Ohio. 


Developed for use in the mechanisms of 
bomb releases, the solenoid is applicable 
to many controls in the shipping, com- 
munication and other fields where direct 
current is available. The bomb release 
solenoid is 1 7/8 in. in diameter and 3/4 
in. thick. The torsional power of the 
rotating member is in excess of 4 in. Ib. 
In the bomb release application, shown 
in the illustration, a lever rests upon a pin 
1/4 in. from the axis of the solenoid, where 
the force is more than 16 Ib. When an 
electrical contact is made, the pin is turned 


145 Webster St., 





through a 45 deg. arc, allowing the lever to 
drop and thereby actuating the mechanism 
of the bomb release. 


Framing and Support System 
Unistrut Products Co., 1063 West 
Washington Blvd., Chicago, lll. 


Fabrication of any metal frame, stock 
rack, support or hanger for mechanical 


electrical use is completed on the job by 
this method. Unistrut consists of a slot- 
ted hollow-square steel or other metal 
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section and standard spring-held nut at- ber. Compressed. air i idmitted to this ing rates in excess of 2,500 km. per se 
tachments. It does not require drilling chamber through a poppet type pilot valve. corresponding to sine wave transients of 4 
Ihe force to be measured is applied to megacycles. The tube is of the hot 
the outside of the diaphragm and is op- cathode, permanently-sealed, high-vacuun 
posed by internal pressure. As the force type. Greatly increased brightness wit! 
ncreases the pilot valve is opened and small spot size results in a writing rat 
| i i greater than those heretofore obtainable 
point or points where it is desired to [he tube is constructed with deflection 
attach it to either another member, a plate leads brought out through the glas 
supporting structure. or to the floor, neck instead of the base. Shunt input 
ceiling or wall. The nut has serrated be = oot 0. ipacities and cross-coupling effects ar 
teeth which bite into the inturned edges — i reduced to a minimum with this arrang 
nent 


of holes, riveting or welding, and can 
be cut to any desired length with a 
hack saw. The nut attachment can be 
slid along in the hollow square to any 


of the hollow square section. and hold 
the attachment firmly in position when 


the nut is tightened with an ordinary ! h 
wrench. However, the nut can be easily l <m Valve Facing Alloy 


loosened, the attachment moved to a ie B! Eaton Manufacturing Co., Wilcox-Ricl 
new location and again tightly fastened. l Div.. Detroit. Mich 


Called “Eatonite”, the alloy contain: 
nickel, chrome, cobalt and tungsten ii 
proportions that retain necessary hardnes 
it high temperatures, and at the sam 


Hydraulic Selector Valve 


Pacific Dn Bendix Aviation Corp., : i | í 
| ; ] ; į t resist al 4 mm 
10 Sherman Wav. N. Hollywood mF | ne resist the chemical action of con 


pounds released during combustion by hig 
performance anti-knock fuels. It is claime 
that under exhaustive tests Eatonite fa 
outperformed any similar valve alloy 


] 


ilve steel, retaining essential hardness 


nce the increased the red zone", above 1,000 deg. I! 
decreases, air js ex Latonite is applied to the valve face by 
external force and in welding process, which bonds the alloy 
equa | hus the alr 1 gTOOWC ut in the valvc he id. 
14 nber provides 
-— ] ! } 
externally applied 
recordings can : 
rdings ca Resistance and 
f ] + * 
Capacitance Calculator 


rom the tes 
Allied Radio Corp., 833 W. Jacks 
Blvd., Chicago 7, Ill. 


Cathode-Ray Tube X parallel-resistance— and — series-capaci 
iis B. De Met Là ries. 2 Main m — is — a oe 
ive. Punic. N. | device, designed to provide a rapic " 

iccurate means of determining the reci 

Lhe Multi-band cathode-ray tube shown — ;ocal of the sum of two reciprocals. Th 

n the illustration below develops 17,500 alculator indicates in one setting th 

ONS al celerating potential l'his typi numerous pairs of resistance which may | 

RP tube permits recording at writ connected in parallel, or capacitances 
` series, to provide any required resistance 
capacitance value. Range: 1 ohm to | 
megohms; 10 mmfd. to 10 mfd. The 
pacitance and resistance figures on the fa 
of the rule, however, can just as well ser 
to represent inductance, impedance, : 
easy cme! actance, or other units which can be har 


ration bv rot v the cover of E. dled in a similar manner 


$ 


l'he valves are not affected by 
ind can be mounted in any 
Hydraulic system pressure is not Small Universal 
| to hold the valve open, thus 3 Testing Machine 
rgency or hand pump operation is not 
l. The complete unit weighs l Southwark Div., Baldwin Locomot: 
3/8 in. tube size Works, Eddvystone, Pa 


Designed for testing plastics, plywood a 

light sheet metals, this small machi 

Torque-Measuring Instrument with an alternating force capacity of | 
? Ib., also is recommended for testing st: 

Pittsburgh, Pa tural components and machine parts 

used to determine the b both repeated bending and repeat 

rque of conventional auto torsion. A feature of the machine perm 
ind airplane engines as well as any predetermined alternating load to 
helicopter engines. The heart of kept automatically. constant regardless 
the instrument is a flexible diaphragm the changes of deflection that may oc 


which forms one face of an airtight cham in the specimen under test. ‘The 100 


md t 


l 
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ipacity of the machine can be adjusted in 
crements of 0.2 lb. Its speed is 1,800 
ad cycles per min. and it has a maxi 
ium capacity in bending of 200 in.-lb. 








in torsion of 
ne will test plasti 

in., aluminum 
f approximately 1/5 inch 


Ryka 


s up to a thi 


[his ma 
ckness of 
illovs of 3/16 in. and 


in. b 








Transmitting Tube 


\mperex Electronic Cor; 


ton St... Brooklyn i N J 


1 class € 
is also employed fot 


W ishing 






signed for use a oscillator or 


S 
45^ 
55 


iplifier, type 


nerating radio frequency power 


up to 
of two grid arms 
convenient in 


megacvcles Ihe us 





kes neutralization more 










unplifier connection. It is claimed 
they also permit cooler operation of 
grid when the 
er frequencies either in a self-excited 
lator or power amplifier. General char 
filament voltage, 24 volts; 
cnt current, 70 amp. thermionk 


on, 16 amp.; amplification factor, 52 





tube is used at th« 











istics are 








Atmospheric Relief Valve 


!. L. Bayard & Co., 
iladelphia 32, Pa 


1941 Indiana Ave., 


| med to protect turbines from exhaust 
image caused by high pressures, this 
requires no access structure, stem, 

iy gland or water seal. The 

so constructed that upon reversal 

sure, a very thin lead disk or dia 

n is sheared mechanically by 










swing 
ites. This shearing is accomplished 
low the allowable turbine exhaust 


pressure. Once the valve has been 
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illed upon to operate, replacement of the 

ragm is relatively simple. A non 
ng, acid-resistant grease protects all 
vorking parts, assuring operation at any 


time, thus eliminating annual testing. 
\vailable in sizes from 6 in. to 42 in. to 
relieve from 10,000 to 550,000 Ib. of steam 
per hr., th ih s of all-weld onstruc 
tion 


Thin-Wall Tubing 


North American Philips Co., 100 E 
42nd St., New York 17. N. Y 
his ultra-thin-wall seamless tubing is pro 


duced in various diameters with walls only 


0.0001 to 0.00] in. in thickness. The tub 
ing can be made of gold, silver copper, 





nickel, chromium and other metals. It is 
uniform in thickness and is absolutely air 
tight. It is suggested that the new tubing 
find use in high-frequency radio circuits, in 
lelicate instruments, and possibly by the 
nedical profession Ihe photograph 
microscopically compat the tubing with 


Current Force Recorder 


General Electric Co.. Schenectady, N. Y} 


l his instrument records current and force 


l1 l 
in resistance welding machine electrodes 


For use in welding research and for the 


periodic checking of welding machine per 
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corder is specially de 


formance, the new 1 


users of 
welding machines for determining when 
forge pressure is applied to the work with 
respect to the discharge of welding cur 
rent. In addition, the permits 
resistance welding machine users to com 
ply with Navy, NavAer PW-6A and Bureau 
of Aeronautics specifications for the spot 
welding of aluminum alloy, for class A 
spot welding. The 
implifier-oscillograph unit and a 


signed for energy-storage type 


recorder 


recorder consists of an 
special 
electrode holder. ‘The welding current and 
a 60-cycle timing wave are recorded simul 


taneously on the 3 1/2-in paper record 


Plastic Pipe Seals 


American Molded Products Ci 
N. Honore Street, Chicago 22, Ill 


[he square sockets of the countersunk pat 
tern are of dimensions to fit commercial 
square bars of standard sizes. Dimensions 
ire the same as the maximum size of cold 
rolled square steel bars given in A.S.T.M 
specifications. Sizes available are: 1/8, 1/4, 
3/8, 1/2, 3/4 and 1 inch 


1644 


Roller Bearing 
McGill Mfg. Ci 


Inner race and roller 
Multirol. bearing can. bx 


Valparaiso, Ind 


Solidend 
used on applica 


iSSC mbh 


tions where parts which have been heat 
treated to obtain surface hardness can bx 
It is designed 
ind made 
Rounded end roll 


ers give greater load capacity; absence of 


utilized as outer raceways 


is a self-contained unit in both 


single- and double-row 





loose retaining rings simplifies installation; 
tolerance and great rigidity give 
greater bearing efficiency and eliminate vi 
bration and noise. Races and rollers are 
made from hardened high« 
steel. 


( lk sec 


irbon chrome 


Resistance Limit Bridge 


Industrial Instruments, 17 Pollock Ave., 
Jersey City 5, N. J 

model LB-3, this modified 
Wheatstone bridge has high and low limit 
dials covering a range of plus or minus 
11 percent in 0.1 percent steps, and uses 
a sensitive built-in galvanometer to provide 
for the high and low indications. In the 
normal operating position the zero on the 
galvanometer scale acts as a reference point. 
Relays incorporated in the instrument pro- 
vide for speedy test operation, either from 
a switch on the panel or one built into the 


Known as the 
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st fixture. This bridge mav be used to 
heck resistors between ] 
megohms. External 


corresponding to the nominal values of thc 


ohm and 3 
resistance standards 
resistors under test, are required. For most 
measurements thc and in 
ternal 3 volts d.c. source are sufficient. For 


4 1 
measurement of resistors above several thou 


galvanometer 


sand ohms and particularly when the re 
sistance range is increased above 1 megohm, 
in external 


battery is recommended 


Torque Tester 


John Chatillon & Sons, 85 Cliff St., 

New York F N Y 
Checking torque wrenches, measuring the 
torque necessary to screw ind unscrew 
threaded parts, determining starting torque 
f motors, testing elastic couplings, and 
ther applications requiring exact determi 
nation of torque. This instrument makes it 
possible for the unskilled worker to make 


torque adjustments. ‘Torque testers are 


made in a range of capacities of from 50 
graduated to 1/4 1 
lb. graduated in 5 ft 


in. OZ 
1.000 ft 


n. OZ. up to 
1! 
it 


). incre 
ments 


Hermetically sealed 
Transformer 


Acme Electric & Mfg. Co., Cuba, N. Y 


In this series of hermetically sealed alumi 
num case output transformers, the use of 
innealed steel and vacuum im- 
pregnated coils improves the operating 


COICS 


ficiency and general overall performance 
l'erminals of Pyrex glass with Kovar elec 
trodes and Kovar metal form an 
hermetical seal that comply with the stand 
irds established for 5 cycle immersion tests 


collars 


Rubber Springs 
[he B. F Akron, Ohio 


Ihe Torsilastic spring consists of a steel 
uter shell and central shaft, with the space 
shell wall and shaft filled with 
rubber, firmly bonded to the metal. The 
cylinder is held in fixed position on the 
ixle, while an arm connects the shaft to 
the vehicle frame. All the springing is 
iccomplished. by. the. twisting movement 


Goodrich Co., 


between 


720 


in the rubber. Advantages claimed are 
Noise level at least 10 percent lower, much 
less difference between the unloaded and 
the loaded height of a vehicle, acts as its 
own shock absorber. The Torsilastic is ex- 
pected to be applied to non-vehicular uses 

swivel chairs, porch swings, built-in iron 
ing boards and truck tail gates 


Timing Contactor 


B/W Controller Corp., Birmingham, 
Mich. 


[his timing contactor is used in testing 
electrically operated mechanisms such as 
solenoids and relays, particularly where 
break-down or life tests are desired. The 
unit consists of a svnchronous motor, avail 
ible in various speeds, aud two micro 
switches operated by a cam disk fastened 
to the motor shaft. It can be operated 


continuously for an indefinite period of 
time. By using disks with various numbers 
of cams, and motors of various speeds, the 
number of makes and breaks per minute 1s 
almost unlimited. Although this unit is 
recommended for running “destruction 
tests” to determine the life of the equip 
ment being tested, it can also be used 
where a set of contacts are to be opened 
and closed regularly. The unit is portable 
and may be plugged in anywhere 


Capacitor Mounting Clip 
P. R. Mallory & Co., 


This capacitor mounting clip requires no 
tools for assembly. Other advantages 
claimed are its low price and small space 
required. The clip is available in five 
sizes from five-eighths to one and three- 
eighths inches. The catalog number is 


type TH. 


Indianapolis, Ind. 


Hydraulic Valve 
Clayton Mfg. Co., Alhambra, Calif. 
Designed to control the flow of fluid by 


alternate supply and exhaust, this valve is 
remotely controlled by a manually oper 


ated switch. The control, however, may 
also be electric or by float mechanisms 
Where it is necessary to restrict the flow 
of pressure through the valve, limiting 
screws are available. 


Air Valve 
Numatics, Milford, Mich. 


he design of this valve is a combination 
of compressed air and electricity to effect 
high-speed control of any single or double 
acting air cylinder up to 3 in pipe capacity 
Requiring fewer operating parts, the fluid 


lever principle makes possible the use of 
a very small solenoid, drawing 3.6 amp. at 
110 volts. The higher production efficiency 
that is claimed is said to come from divert 
ing to operating advantage a portion of the 
air that passes through the valve 


Insulating Grommet 
Bushings 
Creative: Plastics Corp., Dept. PE, 963 
Kent Ave., Brooklyn 5, N. Y. 
Four standard sizes of phenoloc insulating 
grommets have been added to this com 
pany’s line. ‘These are screw type bushings 
and will not work out of the chassis when 
wires are packed through snugly. Collars 
are geared and matte finished for speed 


assembly. Hole sizes vary from $ in. to 4 
in. clearance to accommodate virtually all 
sizes and groupings of wires. 
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MANUFACTURERS' PUBLICATIONS 


NON-FERROUS CASTINGS—Wellman 


Bronze & Aluminum Co., 2557 E. 93rd 
St., Dept. P, Cleveland 4, Ohio. Catalog 
No. 45, 16 pages. Characteristics, prop- 
erties and applications of aluminum, mag. 
nesium, copper-base and Ampco metal 
castings are illustrated and described. 


PYROMETER CONTROLLERS — The 
Bristol Co., Waterbury, Conn. Bulletin 
1226, 16 pages. These controllers, used 
in conjunction with electrically-operated 
fuel control apparatus, are described and 
illustrated. Schematic diagrams of typical 
Microact, proportioning and current input 
ontroller circuits are included. 


HEAVY-DUTY MOTOR OIL—Standard 
Oil Co., 910 S. Michigan Ave., Chicago 
80, Ill. Described are the advantages and 
specifications of this oil, which is universal 
m application and can be used both on 
diesel and ordinary automotive engines. 


HYDRAULIC EQUIPMENT—Adel Pre- 
cision Products Corp., Burbank, Calif. Bul 
letin, 4 pages. Selector valves, solenoid 
four-way valves, metering pumps, hy 
draulic hand pumps and remote control 
units are listed. 


SELF-SEALING COUPLINGS — Aero 
quip Corp., Jackson, Mich. Bulletin No. 
107, 4 pages. Specifications and methods 
of use are given. 


\IRCRAFT SERVICE EQUIPMENT— 
Harman Rotary Pump Mfg. Co., 1575 
Compton Ave., Los Angeles 21, Calif. 
Catalog, 11 pages. Portable oilers, fuel 
transfer units, power units, compressor 
ind pumping units are listed 


GEARS—Foote Bros. Gear and Machine 
Corp., 5225 S. Western Blvd., Dept. 
NR, Chicago 9, Ill. Bulletin AQA, 65 
pages. Engineering data, performance 
urves, design details and operating speeds 
f this new type of gearing are presented 


TR 


FITTINGS—Seamlex Co. 27-27 Jackson 
Ave., Long Island City, N. Y. Bulletin 
600, 2 pages. Describes the type “W” 
itting for this company’s braided tubing. 


Welded construction of the fitting is 
featured. 





ALUMINUM  CASTINGS—The Per. 
mold Co., Medina, Ohio. Bulletin, 20 
pages. Advantages and design factors of 
aluminum castings are discussed. Compo- 
‘ition and properties of aluminum alloys 


are included. 


MAGNETIC INGOT IRON—American 
Rolling Mill Co., Middletown, Ohio. 
Book t, 24 pages. Properties of this iron, 
which make it especially suitable for d.c. 
ipplications, are presented. Fabrication 
ind the effects of strain on magnetic prop- 
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erties are completely explained by means 
of drawings and photographs. 


STEAM PLATENS—Lukens Steel Co., 
Coatesville, Pa. Bulletin, 4 pages. Ad 
vantages of this company’s designs are 
illustrated. 


COLD FINISHED STEEL—Wyckoft 
Steel co., First National Bank Bldg., Pitts- 
burgh, Pa. Booklet, 88 pages. Metal 
lurgical and mechanical properties of cold 
die drawn, cold turned and cold ground 
steel bars and shapes are listed. Complete 
charts of chemical and physical specifica 
tions are given. 


METAL SPINNING—Milwaukee Metal 
Spinning Co., Milwaukee 14, Wis. Book- 
let No. 2, 32 pages. Methods of spinning 
metals are illustrated. Applications of va 
rious spun metal parts are described and 
design data are given. 


POWER ‘TRANSMISSION EQUIP- 
MENT—Dodge Mfg. Corp., Mishawaka, 
Ind. Bulletin A-242, 17 pages. Pillow 
blocks, bearings, friction clutches, cut-off 
couplings and other transmission acces 
sories are listed and specifications are given. 


GEAR DESIGN—National Broach & Ma 
chine Co., Detroit, Mich. Book, 80 pages. 
his new edition covers gear design prin 
ciples, specifications in the form of charts 
and formulas, selection and forging of 
gear steels, heat-treatment of steels, ma 
chining, production practice, special gear 
problems and machines for gear produc 
tion. 


POWDERED METALS AND CE. 
RAMICS—Henry L. Crowley & Co., 1 
Central Ave., West Orange, N. J. Bulletin, 
10 pages. Discussion of production facili 
ties of this company. Products are illus 
trated. 


CAPACITOR NOMOGRAPH—Sprague 
Electric Co., North Adams, Mass. Bul 
letin No. 11, 4 pages. A pulse service ca 
pacitor nomograph is presented. Variables 
are pulse repetition rate, heat charging 
voltage, watt-seconds of energy stored, ca 


pacity in microfarads and pulse volt-am 
peres. 





RESIN COATING—Stanley Chemical 
Co., East Berlin, Conn. Bulletin, 8 pages. 
Properties of Fuzon-O, a flexible vinylite 
resin Coating, are discussed. 


HIGH VACUUM PUMPS—F. J. Stokes 
Machine Co., Philadelphia 20, Pa. Bulle- 
tin No. 463, 4 pages. The pumps are 
illustrated and their dimensions given. 


SYNTHETIC RUBBER—Hycar Chemi- 


cal Co., 335 S. Main St., Akron 8, Ohio. 
Bulletin, 20 pages. Describes special pur 






pose synthetic rubbers and their industrial 
uses. Properties and applications of vul 
canized compounds of the three types of 
Hvcar now available—OR-15, OR-25 and 
OS-10—are covered. 


PLASTIC PROTECTIVE FILM—Better 
Finishes and Coatings, 168 Doremus Ave., 
Newark 5, N. J. Booklet, 16 pages. Uses 
and properties of this plastic film, which 
is used as a protective coating for metals, 
are illustrated. 


SMALL MOTORS—Carter Motor Co., 
1608 Milwaukee Ave., Chicago, Ill. Bul 
letin No. 445, 4 pages. Hand generators 
and small motors for mobile transmitters 
and receiver equipment are listed and illus 
trated. 


COMMUTATORS — Toledo Standard 
Commutator Co., 2242 Smead Ave., To 
ledo 6, Ohio. Catalog, 24 pages. Com 
plete specifications of all types of this com 
pany’s product are listed. 


METAL FABRICATING—Ampco Met 
als, Inc., 1745 S. 38th St., Milwaukee 4, 
Wis. Bulletin, 4 pages. Facilities of this 
company for fabricating welded assem 
blies are described. Typical assemblies in 
clude pressure vessels, housings, tanks. 
frames and heat exchange equipment. 


VISUAL GAGES—Sheffield Corp., Day 
ton 1, Ohio. Booklet, 24 pages. Illus 
trates the indicating comparator, which is 
used for checking external and internal 
dimensions and critical dimensions of screw 
threads. 


LITERATURE DIRECTORY — Allis 
Chalmers Mfg. Co., Milwaukee 1, Wis. 
Booklet, 32 pages. Literature published 
by this company is listed under subject 
headings, according to type of equipment 


SCREW THREAD PRODUCTS— 
Aircraft Screw Products Co., 47-23 35th 
St., Long Island City 1, N. Y. Bulletin 
No. 242, 4 pages. Dimensions and speci- 


fications of the "Aero-Thread" screw 
thread system products are given. 
STIFFNESS TESTER — Taber Instru 


ment Corp., North Tonawanda, N. Y. 
Bulletin 4506, 6 pages. Use of the in 
strument, which tests stiffness of thin mate 
rials by means of a pendulum arrange 
ment, is illustrated. 


PHOSPHOR BRONZE—Shook Bronze 
Corp., Lima, Ohio. Dimensions of the 
rod stock of this company’s product are 
listed. 


CONTINUOUS PRINTER — American 
Photocopy Equipment Co., 2849 N. Clark 
St., Chicago 14, Ill. Bulletin, 4 pages 
The new model of this company’s printer 
is shown and accessories are illustrated 


SYNTHETIC RUBBER—B. F. Good 
rich Co., Akron, Ohio. Bulletin, 8 pages 
Properties of Ameripol D, an oil and heat- 
resistant synthetic rubber are described. 
Applications, such as packing rings, grom- 
mets and washers are illustrated. 
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NEW BOOKS 


Plastics 
Scientific Technological 


H. RoNarp Frrck, 325 pages, 54 x $3 in., 
lothboard covers. Published by 
Chemical Publishing Co., 234 King St., 
Brooklyn, N. Y. Price $6.50. 


greci 


English scientist, has 

survey of the field of 
stics, the emphasis being put on tho 
hemistry of syntheti Ihe book 


students 


Ihe author, an 


vritten a entire 


pla 
resins 


colk '( 


im be used as a text for g 


in chemistry or engineering, who have had 
: 


it least an elementary course m organi 


include the 
manufacture ot plastic ma 


1 


ils; synthetic el 


of thermoplastic 


hemistry. Subjects covered 


hemistry and 
istomers; physical prop 
and thermosetting 
ial vuthetic fibers, adhesives, ph 
na impregnated wood 


physi il testing 


manufac 


I of plastic 


O moid 


iw material anah 


Piping Handbook 


l 
Red leatherette covers 
McGraw-Hill Book Co., 
| St., New York 48, N. ) 


mission piping; and 

1 ; 

vers the subject ol 
pter on 


il of interest to hvdrauli 


en added in the section 
n pipe 
standards, 


p ng pr 


! 
Onda 


have been 
idded for 


ippearance ot 


date 
se formulated since 
ic third edition 
\ continual effort has been made to in 
isc the usefulness of the hand-book 
th improving tables and charts, citing 
more 
references, and augmenting the index, 
book authoritatively covers scientific 


nal iuthorities, providing 


design and 
] 


iseful and de 


material ind 


$ 


ton details, cost analvses. 
standards, 


pendable construc 


nensional 


material specifica- 
' 


ons, definitions, charts and formulas are 


n 


Electrical Coils and Conductors 


HerBert Brisror. Dwicnr. 351 pages, 
green clothboard covers. Pub- 


McGraw-Hill Book Co., 330 
42nd St., New York 18, N. Y. S5. 


51x81 in 
ished by 
\\ est 


lo comprehend and interpret the sub- 
this volume, 
formulas 


$ 


ject matter 


which ( 


presented in 
mostly of 
plemented with a brief statement 
derivation, an engineer should be 


insists coni- 


concise 


Xf their 


EET +} 
| m the 


methods of analytical 
| icquaintance. with 
higher functions. 

| he have many 
practical applications, but few of the spe 
ific applications are discussed in detail. 
| he formulas cover 


ind have some 
mathematical 


formulas 


} 


presented 


the calculations neces 


sary for evaluating reactance, eddy current 
loss, skin effect, inductance, and magnetic 
held strength of coils and conductors. 

\ group of chapters dealing with trans 
former design problems include formulas 
for determining reactance in concentric 
ore-type transformers and those having 
interleaved components, cross-section of 
ores, and operation of delta and V banks. 
Other chapters deal with the reactance of 
irious tvpes of conductors 

| he section on heat transfer covers cal 
heat, thermal 
convection of 


conduction of 
and 
heat in transformers and built-up bus bars 


ulations for 


resistivity, radiation 


Other chapters present methods for de 
termining: The 


turn circuit of 


proximity effect in a re 
idjacent 
thin 


inductance of fine 


two strap con 


ind in tubes and 


mutual 


ductors, in 
sheaths; the 
wire cil solenoids in air, 
idjacent thin disk coils in air, 


the self-inductance of circu 


WI1TCS, 


] 
Coaxial two 


À 
CICS, 
ind coils with 


1. 
paraiici IXCS; 


] l 
lar coils without iron; the magnetic field 


'th near a cvlindrical coil in air; the 


between coaxial coils without iron 


ixes, and be 
transformer coils; the 


en coils with parallel 
cvlindrical 

force on disconnecting switches; 
conductors; 


} Y 
between strap 


! 
repulsion | 


stance to ground for conductors of 
rent types; inc 


conductors 


the sag in transmission 


Electronics Laboratory Manual 


Raen R. WRIGHT. pages, 5x73 in., 


green cloth covers Published by McGraw 
Hill Book Co., 330 West 42nd St., New 
York 18, N. Y. Price $1. 


Written as a laboratory textbook for 
tudents taking their first course in elec- 
this book is designed to give the 
in understanding as to the reasons 
for the procedure of an experiment. The 
student can thus understand the observa- 
tions that are made and save considerable 
time which would normally be wasted. 
[he author includes the characteristics of 
such tubes as tetrodes, 
pentodes and beam-power tubes. This book 
consists of twelve basic experiments which 
ire presented in a manner 


tronic 


student 


diodes, triodes, 


cle ir Concise 


Machine Drawing 


Cart L. Svensen. Third Edition, 280 
pages, 53 x9 in., glue clothboard covers. 
Published by D. Van Nostrand Co., Inc., 
250 Fourth Ave., New York, N. Y. Price 
$2.50 


In bringing the book up-to-date, this re 
vision includes much new material and 
also a large number of new problems. The 
text has been rewritten in places where im- 
provement was advisable 

This test treats machine drawing as a 
final course in mechanical drafting that 
prepares the student for further work in 
machine design. The subjects of working 


drafting 
methods of 


drawings, room practice, and 
dimensioning are fully cov 
Common machine details, empirical 
machine design, jigs and fixtures, and 
many examples of standard machine part: 
and fastenings are illustrated and de 


scribed. Problems are also included. 


C red 


Controllers for Electric Motors 


Henry Duvarr James and Lovis Epwin 
MARKLE. 324 pages, 5łx8ł} in., green 
clothboard covers. Published by McGraw 
Hill Book Co., 330 West 42nd St., New 
York 18, N. Y. Pricé $3.50 


Bringing together in one volume the 
design and operation of controllers this 
book was written for use of technical 
students, operating engineers and pur 
chasers of electrical equipment. No at 
tempt has been made to include all types 
of commercially available equipment but 
the types and methods of control de 
scribed are illustrative of those in genera 
use. No special control systems are dk 
Ihe authors discuss the starting 
istics of with different 
accelerating motors 
speed control, mechanical and dynami 
braking and regeneration. A chapter ha 

$ 
t 


''en devoted to electronic tube 


* ribed 
1 


haracter motors 


methods of control, 


1 
control 


BULLETINS 


Performance of Lubricating Grease 
In Anti-Friction Bearings at 
Elevated Temperatures 


l'echnical Bulletin No. 5—Annular Bea 
ing Engineers Committee, 60 East 42n 
St., New York, N. Y., and National Li 
bricating Grease Institute, 164. Chandk 


St., Buffalo 7, N. Y 


Fhe complete title of this bulletin 
“Tentative Method for 
Performance Characteristics of Lubricatin 
Grease in Anti-Friction Bearings at Ek 
vated Temperatures.” 

[he method of test the pr 
cedure and apparatus to be used for eval 
ating the performance characteristics 0 
lubricating grease in antifriction bearins 
intended for use at temperatures above 175 
deg. F. Information is provided covering 
the time in hours during which lubricatio 
may be maintained for specified time cy« 
under controlled condition of bearing te: 
perature and shaft speed 


Determination. of 


COVCTS 


+ 


Mineral Wool 


Published by National Bureau of Stand 
ards, U. S. Department of Commerce, > 
pages, 5& x 9à in. Available from Superi! 
tendent of Documents, U. S. Government 
Printing Office, Washington 25, D 
Price 10 cents 


This bulletin is Commercial Stand 
CS117-44 and covers material and inst 
lation specifications of mineral wool u 
as blankets, blocks, cement and pipe i” 
sulation for heated industrial equipment 
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PRODUCT ENGINEERING 


SCOPE 


1. The Society of the Plastics Industry Classification of Plas 
is intended to promote and encourage the intelligent use of 
istics Up until the present time, there has been no syste 


itic classification of plastic materials comparable to the class 


ition systems ipplied to other engineering materials such a 
tal, rubber or wood. It is the purpose of this classification to 
I 
tablish an engineering approach to the selection of the props 


material for specific application 


\s with engineering data covering metals, wood or any othe! 
terials, the plastic technicians who are responsible for the 


ssification table have assumed that it will be used principally 


ndividuals with vorking knowledge of plasti including 
npounding, testing, molding and application 
This classification and accompanying chart, drawn up to 


engineers, designers, molders and others, makes possible th 
rage vf a wide range of physical properties for the various 
t from which the engineer can. readily make a. mor 


d 


igent selection of material 


(he chart includes thermoplastic and thermosetting mate 

listing numerous properties of molding powders, either as 
ns and plastics alone, or intimately combined with filler 
ments and dves. Only commercially available materials are 
red \s soon as new plastics reach consumer importance, 


will be included in this table 


Ihe table gives values for mechanical, electrical, optical, 
nal, chemical, and aging properties of molding materials 
ally known as rigid plastics. The data has been submitted 
jualified sources such as the American Society for Testing 
Materials, The National Bureau of Standards and The Joint 
\rmy-Navy Plastic Specifications [he values used as a basis 

the classification were obtained at room temperature under 

ird test conditions. Properties may differ appreciably above 
low room temperature. For some plastics and some prop 
this difference will be negligible, although, in most cases 
ll be appreciable and must be carefully considered if the 


ition involves wide temperature ranges 


Properties shown have in most cases been determined by 
\S'M (American Society for Testing Materials) test methods 
neral the data represents minimums for such values as im 
tensile, flexural strength, water absorption, etc. The differ 
iaterials described bv the grade numbers and suffix letters 
ive. properties within the boánds given by the figures in 
table [his is obviously a conservative approach to thc 
ition of data and was adopted after extensive consideration, 
er to provide adequate safety factors in design. Since 
design has an important bearing on the final properties 


l 
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SPI Classification 
Of Plastic Molding Materials 
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obtainable in the molded part and also on the method of 
molding it is essential to refer to the chapters on “Parts Design 
Criteria” and “Molding & Forming of Plastics Parts” in the 
forthcoming SPI Handbook 


Il. GRADE NUMBERS AND SUFFIX LETTERS 


While the choice of heat distortion, impact and tensile, as 


haracterization properties is purely arbitrary, they are found in 
one form or another in practically all ASTM, Federal, and Joint 


\rmy-Navy Plastics Specifications. The properties in. the suffix 


olumns, such as mechanical, electrical, optical, thermal, chemical, 


ind aging are those properties which, jointly or severally, are 


unique to cach application and are of vital importance to the 


design engineer. In other words, the grade number a general 


description of a material, while the suffixes 
] 

'ccific. properties 

| pro] 


describe its further 


1. Grade Numbers 


Ihe grade numbers consists of five digits following the prefix 
letters SPI which stand for the Society of the Plastics Industry 
lhe first two digits indicate the minimum heat distortion temper 
iture using a flexural load of 264 lb. fiber stress (ASTM D648 
H1 for example: 10 for 100 deg. F., 11 for 110 deg. F., et 
[he next two digits indicate the minimum impact strength 
energy absorbed in ft. Ib. per in. of notch, Izod, ASTM D256 
for example: 03 for 0.3 ft. Ib. 10 for 1.0 ft. Ib., ete Ihe 
last digit indicates the minimum tensile strength (ASTM D638 
12T, D638-44T, and D651-44T ); for example: 5 for 5,000 Ib 
per sq. in., 6 for 6,000 lb. per sq. in., eti According to the 
classification, a grade number of SPI-10232 would express 100 
deg. F. heat distortion temperature, 2.3 ft. impact strength, and 
2,000 Ib. per sq. in. tensile strength 


b. Suffix Letters 


1) ‘The suffix shall be used to specify other properties in addi 
tion to those controlled by the grade numbers. Capital letters 
M,E,O,T,C, and A designate mechanical, electrical, optical, 
thermal, chemical, and aging requirements, respectively. ‘The 
small suffix letter following the capital letter indicates the specific 
desired value, for example: E, for power factor at 60 cycles, E, 
for dielectric constant at 60 cycles, O. for refractive index, etc 


(Refer to the Table for further explanation \ccording to this 


systematic classification, an SPI grade number followed by suffix 
letters designates both basic requirements and other requirements 
added by suffix letters; for example: SPI-10232 -E, means that 


the plastic shall have a minimum heat distortion temperature of 
100 deg F 


, minimum 2.3 ft. lb. pet in. of notch impact strength, 
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PRODUCT ENGINEERING 


BASIC REQUIREMENTS 


SPECIFI- 
CATION* 


-Ibs. 
°F. 66 PSI 


Fiber Stress ASTM D648-44T 


GRADE 


°F. (2) 


NUMBER 


Heat Distortion Temp. °F. 264 PS! 
42T (3) D638-44T (3) D651 -44T (4) 


Fiber Stress ASTM D648-41T 
Tensile Strength PS! ASTM D638- 


per in. notch ASTM D256-43T 
American Society for Testing 


Impact Strength Izod Fr. 
Materials 


Maximum Continuous 


Service Temp. 
Chemical Analysis (1) 


Heat Distortion Temp. 
Material Basic 


ES A A SS 
SPı 10232 — | 100 2.3 2000 | | 140 | cas | 
SPI 10252 100 2.5 2000| [| 130 | Cas | 
SPI 10302 100 3.0 2000 120 


SPI! 10311 3.1 1000 





100 


SPI 11172 
SPI 11173 


110 Pi 2000 
110 1.7 3000 
110 1.8 2000 
110 2.0 3000 
110 2.2 3000 
110 3.0 4000 
110 5.0 4000 


EE di 
120 0.3 400 | | | 
[ 120 — 1.0 — 4000 | — | 
nn 32 1! 8B] 


120 1.5 3000 
120 — 1.7 4000 
3.5 5000 
5.0 5000 


o 





*12027 
12034 
12104 
12123 
12133 
12144 
12153 

SPI 12174 
SPI 12193 
SPI! 12355 
SPI 12505 





120 


120 


130 0.1 5000 170 


130 0.2 5000 170 


SP! 13035 130 03 5000 | | | vcA| 0728-3 


v 
SP! 13104 130 1.0 — 4000 160 CA | D7062 


SPI 
" 2» 


13015 
13025 





MECHANICAL PROPERTIES (7) (8) 


Spec 1031 ASTM D650-42T 


Flexural Strength PSI Fed 
ASTM D48-43T See note (5) 


12000 
7500 
6100 
5000 
5500 


5100 








SPI 13104-2 130 1.0 4000 CAB D707-6 | 
SPi 13355 130 
§ 33505 —130 


3.5 5000 EC D787-2 
5.0 5000 Ec 0787.5 
PI 14085 O saan 
et 14085 2 5000 
2^8 5000 


PIi 14115 ] 


8500 
6000 


SOCIETY OF THE PLASTICS INDUSTRY 
CLASSIFICATION OF PLASTICS MOLDING MATERIALS 


Compressive Strength PSI 


ASTM D695-42T ASTM 
D649-42T See note (6) 


9000 
9000 





(FOR FURTHER EXPLANATION READ SCOPE) 


———T—————— 


Power Factor 
ASTM D150-42T 


Dielectric Constant 
ASTM D150-42T 


Specific Gravity 
ASTM D792-44T (10) 


1.19 
1.21 
1.32 
1.18 


1.32 


1.19 0.0 


o 
o 


c 
c 


o 


1.35 
1.40 
1.23 
1.22 
1.37 
1.34 
1.21 


1.32 


1.18 0.01 


o 
o 
w 


5 
o 


C 
o 
e 
N 


0.06 
0.06 


| 
| 
| 
I 
| 


f 
| 
I 
| 
| 
|] 
—— 


ELECTRICAL PROPERTIES 


Volts per Mil 
STM D149-44T 
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REQUIREMENTS ADDED BY SUFFIX LETTERS 


THERMAL 


OPTICAL PROP PROP. (9) 


Resistance 


Dielectric 


Strength 


Time 
Short 


Stepb 
Step 


Volume Resistivity Meg-Ohms 
cm. ASTM 0257-38 
Insulation Meg-Ohms 
ASTM D257-38 

Arc Sec. 

ASTM D495-42T 

Index of Refraction 
ASTM D542-43T 

Light Trans. % 

ASTM D672-43T 

Water Absorption % 
Net Gain ASTM D570-42 


1.50 


N 


a 


N 
o 


ojo ~ e — — 
= |A =e N 
vlo o o o 


2560 | 


^" 





rn 


Weight Loss % (11) 


AGING 


CHEM. 
PROP.| PROP. (12) 











SPI! 13104-2 - — — — — EC D787-2 
$Pi 13355 5000 = EXE 


— $e! 13505 $000 


PI 14085-2 1 140 | ca | 0706-7 6000_ 
PI 14115 | 140 5000 P D706.13 
P 4254 f EC 0787-1 


| =a as — 
pi15054 | '50 C 7 vc | 0729-1 15000 


+ : 
BJ 15055 150 p 5000 


PI 15065 150 5000 _ D707.5 
PI 15095 150 5000 D706-12 


PI! 14085 — 50 T cA | D70O6-1 8500 
























































Pi 16015 160 5000 D788.4 12000 
PI 16025 160 5000 D788.2 | 12000 
PI 16056 160 6000 D706-5 | 9000 
P! 16069 160 9000 | D789- 


: = | — 
PI 17035 170 5000 8000 
—— — 

















| 
— - — —— de 


0.0005 — 0.0005 0.0010 











| | 
TPs, r D703.3 | 4000 jw 0.003 0.001 
Im 1. 31 —" 40 10.00 993 00 + — 











Pi 17035 3 5000 | 1 4 . D703-2 | 8000 o i [0.0003 0.0003 — 2.60 — 2.60 


PI 18023 — | 180 6.2 3000 














4- 


PI 23036 | 230 0.3 6000 + PF, | 0700-1 | 11000 25000 














PI 24035 | 240 — 0.3 5000 | 300 [ D700-7 8000 — 15000 2,00 [0.050 0.030 
PI24035-2 | 240 0.3 5000 | PFs | 0700-8 | 8000 15000 2.00 [0.025 0.020 0 
PI 24085 240 0.8 — 5000 | 250 - pF, | 0700-4 | 9000 ^ 25000 
Pi 24176 | 240 17 6000 | 250 | PFs | D7005 | 9000 25000 


PI 24406 240 4.0 6000 250 PF, D700-6 9000 15000 















































P! 26024 260 4000 | 350 PFi; | D700-10 7500 15000 2.00 
P! 26026 260 6000 | 300 PF, | D700-2 9000 25000 1.45 
260 6000 | 300 PF; | 0700-3 9000 25000 1.42 

260 4000 | 400 PF, | 0700-9 9000 15000 2.00 





























MF; D704-2 7500 25000 2.20 


UF; | D705:! 10000 ^ 24000 1.55 SE isnt 
UF, | 0705-2 10000 — 24000 1.55 F 

UF; | 0705-3 10000 — 24000 1.55 [0.10 0.06 
P! 30026 9000 — 25000 1.55 [0.08 0.05 0.06 9.5 


eral Specifications and Joint Army-Navy Specifications to be added later. 
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NOTE (1) CODE FOR MATERIALS. (see 1391) NOTE (2): Important — Refer To fllle 
Additional Values to be Added Loter 
THERMOPLASTI 
magnae NOTE (3): f!!1d(2) 3d(3) 


SPECIAL NOTE CA Cellulose Acetate. PS, Polystyrene i 
CAB Cellulose Acetate Butyrate PS2 Polystyrene NOTE (4): f!!Id(4) 


EC Ethyl Cellulose VC Vinylidene Chloride NOTE (5): fiillg(4) 

MM Methyl Methacrylate VCA Vinyl Chloride Acetate NOTE (6): 1illg(5) 

PA Polyamide NOTE (7): Values & test methods for modulus of electricity to be in- 
cluded later, fIlig(6) 

the design and molding conditions have an important bearing on the final THERMOSETTING. NOTE (8): Values & test methods for Rockwell hardness to be included 


d later, 1 101g(7) 
: : R MF, Melamine Formaldehyde PF} Phenol Formaldehyd e 
properties. It is essential that reference be made to the chapters on ''Parts ' : , ? -" ee NOTE (9): Values & test methods for coefficient of thermal expansion 
MF? Melamine Formaldehyde PFa Phenol! Formaldehyde 


; erus 2 E E E . PF, Phenol Formaldehyde PFq Phenol Formaldehyde to be included later 
Design Criteria'' and *‘Molding and Forming of Plastics Parts'’’ in the PF Phenol Formaldehyde PFio Phenol Formaldehyde NOTE (10): filig(8) 
PF; Phenol Formaldehyde UF; Urea Formaldehyde NOTE (11): Page 20(120) ‘tlig(21) 
PF4 Phenol Formaldehyde UF2 Urea Formaldehyde NOTE (12): Page 20(120) {illg(21) Values for % dimensional change 
PFs Phenol Formaldehyde UF; Urea Formaldehyde on aging to be added later. 


PF, Phenol Formaldehyde NOTE (13): Self-Extinguishing 


Values shown in the table were determined in most cases by using ASTM 


Test Methods. Property values of molded parts may be higher or lower since 


SP! Handbook. 


PRODUCT ENGINEERING REFERENCE-BOOK SHEET 





PRODUCT ENGINEERING 


I 1 
ZO 


requirements 


minimhm 2,000 Ib. per sq. in. of tensile strength as basic 


ind the requirement added by suffix calls for a 


minimum 250 
test method. If all of the electrical properties shown as suffix 
letters E,, Es, Ec, Ee, E., Ey, E, E», 
ipital letter | 


manner 


volts per mil. of dielectric strength, short-tim« 
desired, the 
In this 
lhe same procedure 


M, E, O, T, C 


mechanical, electrical, optical, thermal, 


ind. E, arc 
is used by itself after the grade number 
the use of excess suffixes is avoided 


ther suffixes such as capital letters 


OI \ 


chemical or aging properties 


denoting all the 
Finally, if all the unique properties 
across the table after any particular SPI grade number are desired, 
the letter Z is used in the following manner: SPI-10232-Z. This 
sufhx then indicates that all the unique properties are desirable 
in thi 


numbers 


in addition to thos 


2) The 
tol lowr wit} 
L€ P WII WITH 
using the 264 lb 

sufhx letters run across the 
SPI grad 


jf priman 


grade number 


is shown in the table read from thc 


increasing heat-distortion 


grade 


temperature values 


fiber stress test. Additional requirements cov 
table starting with each re 
under the suffix letter 
controlled by the 


table can be 


number |f properties 


interest and values 


f secondary importance, the 
that the 
together For 


is required for an application, 


verse manner, provided srade number and 


1 
ictters are 


suffix shown example; if a 
imum power t t vcles 
in trace down the I 
Reading down from corresponding 
SPI.17035.2. He SPI-17035-2.1 


It recommended that only as 


column and find a value of 
right to left, the 

in then specify 
man 
ire required for the application. When 
in the suffix 
be followed by a hyphen 


Reter to thi table for 


with different properties 
" } 11 
numbers will 


SPI 13104-2 


xplanation 


EXPLANATION OF CHART COLI 


a. Grade Numbers 


[he SPI grade 
j 


ina mold based r heat-distortion temper 


thermoplast in 


numlx I 


impa t and 


tting materials ai vered in the gradi 


rmo 


Heat Distortion Temperature deg. F. 
Stress 


at 264 Ib. per sq. in 
Fiber 


osen opert rf 
on the ASTM D64 
| in. fiber stress 

obtained b 
loaded simpli 
to temperatur 
Heat-distortion 


distortion 


tandard ime increments 


shows mount of n plastic 


heat conditions property vanes for different plasti 


ipplication efer to paragraph 3f, entitled “Heat 


n. Fiber Stress 


Impact strength, Izod,—Ft. Lb. per in. notch-Minimum 


| am 


ind 


characteriza 
SPI 


per in ot 


impact strength is the second value for 


tion represented by the second two digits in’ the 


grade number It represents the energy in ft. Ib 
notch required to break a bar of plastic held in cantilever fashion 
[his property is determined by the ASTM D256-431T standard 
test method and is one of the most widely used tests for plastics 
\ graduated order of impact properties is listed for each heat 


+ 


distortion temperature starting with the lowest 


top and reading down as the values increase 
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figure at the 
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d. Tensile Strength lb. per sq. in.—Minimum 


1) The third characterization, tensile strength in lb. per sq 
in. indicated by the fifth digit in the SPI grade number, repre 
sents the amount of load required to pull a test specimen apart 
While the significance of tensile strength in plastics engineering 
is not as yet established, the property is a time-honored one in 
metals and other materials and is used principally as a guide in 
applications which are primarily structural. In addition, it serves 
as a valuable identification test for the soft thermoplastics where 
the impact strength, especially for thin sections, is not practical 
Tensile values for all the plastic molding materials are not shown 
as a graduated system as has been done with heat distortion and 
impact. It so happens that a number of different compounds fall 
within a close tensile limit, whereas, heat distortion and impact 
tensile 


vary considerably from one plastic to another. ‘Therefore, 


number. 


value is shown under cach SPI grade 
2) ASTM D638-42T test method was used for determining 

the following SPI grades: 11304, 11504 

14256. 13015, 13025, 16015 


12355. 


160 


12505, 13505, 
25, 17035, 1 
3) ASTM D638-441 
the tensile strength in the following SPI grades: 
t0311. 11172. 11173. Wes6zZ,. PE205, PEZEZS;. 32047 
12104, 12123, 12133, 12144, 12153, 12174, 12193 
13104, 13104-2, 14085, 14085-2, 14115, 15054, 1505 
16056, 16069 
4) ASTM D651-441 
the tensile strength in the following SPI grades: 23036, 24035 
24035.2. 24085. 24176, 24406, 26024, 26026, 26036, 26074 


27025 27026 27026.? 26-3. 30026 


test method was used for determinin 


10232, 10252 


test method was used for determinin 


0 


c. Maximum Continuous Service Temperature deg. F. 


the 
These valı 
of t! 
nost suitable grade for applications subject to continuous he 
Some of 
esponding Heat-Distortion Temperatures. In 


this column ar maximu! 


Fh 


ommended for molded parts 


temperatures shown in 
under no stress 


have been included to guide engineers in the selection 


these temperatures are. higher or lower than the c 
such cases, it 
ommended that both columns on Heat-Distortion Tem] 
I’. at 66 & 264 lb sq. in. fiber 
orrelation of values. No standard 


niaximuini 


itures de pel stress be clos 


| for test method 
vailable for 


These temperatures do not apply to parts immerse 


tud 


determining continuous service temper 


iter. chemical solutions, or solvent 


f. Heat-Distortion 
Fiber Stress 


lemperature deg. F., 66 lb. per sq 


shown arc iid determin¢ 


MIT ilues 
ASTM D645-441 


range of 


minimum wert 
They are included for the purpose of furt 
xpanding the choice for applications involving 
than 264 Ib 
that the engineer familiariz« 


the ASTM D648-44T test method 


per sq. in fiber stress It is strongly recommen 


himself with the test conditio: 


v. Sufix Letter Columns 


Material 


Basic Chemical Composition 


Fhe letter X after each respective SPI grade denotes th. 


| [he code is given at the bottom of 


hemical composition 
tabk his 
specify the basic chemical composition along with its corresp: 


suffix has been included for those who wis! 


ng grade number. For example, SPI 10232-x means that 
material shall have a minimum heat-distortion temperatur 
Ib. of impact strength per in. of notch, 2 


shall be formulated with cellu! 


05 


£5 Tt 
lb. per sq. in. tensile 
acetate-butvrate flake 


100 deg. F, 


and 
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2) The code at the bottom of the table is explained in 
tail as follows: 
-Cellulose 


acetate molding 





CA compositions consisting ot 
lulose-acetate esters and plasticizers with or without pigments 
other coloring agents. 











CAB—Cellulose-acetate-butyrate molding compositions made 
f cellulose-acetate-butyrate esters and plasticizers with or without 

addition of pigments or coloring matter 

EC—Ethyl cellulose plastics made from the ethyl ether of 

lulose combined with suitable plasticizers, mold lubricants, 
ind coloring agents. 

MF —Melamine-formaldehyde molding compounds are ther- 
nosetting or heat hardening consisting mainly of melamine 

naldehyde base resin and fillers. When cellulose-filled, they 


ue inherently colorless, light-fast and 
] 








translucent. By proper 
ice of pigments and dyes, they may be obtained in an un 
ted range of stable colors 

MF ,—Melamine-formaldehyde 





molding compounds consist 





nly of melamine-formaldehyd« 
However, due to the the 
unlimited bilities of 
VMM—Methyl methacrylate 
thacrylate with o1 


resin and mineral fillers 
filler, this material does not 
ellul 
molding compounds consist of 


without the 


basc 





nature of 





1 ] 1 
color possi se-filled compoun 






iddition of coloring agents or 








ients. 
\—Polyamides ar omposition onsisting of a nth 
condensation products of diamines and dicarboxyl 
1 or without coloring agents, dyes, and stabilizers 
PI Phenol-formaldehyde or furfural-aldehyde-phenol mold 
materials may be modified phenolic resins with fillers PI 
n unfilled transparent or translucent resin Ihe other PI 





subscripts are described according to filler as follows 


I Wood-flour filled 


itions 


material suitable for general purpo 





General purpos 


material with a cellulose filler 


cotton flock 


.—Moderate impact strength material with cotton 1 


I 


whicl 





Ye wood flour or 





Ja 











uitable forms of cellulose filler 

PI Medium impact strength material with cotton rag or 
suitable forms of cellulose filler 

| High-impact strength material with cotton rag or other 
le forms of cellulose filler 

PI \n electrical, high-frequency, low-loss material with a 
il filler 

l Superior to PF, in electrical high frequency low loss 





+ 







ics and mineral filled 


General-purpose, material 


mineral-filled 
filled 
molding compounds consisting mainly of 


the addition of 


Heat-resistant, mineral 


material 
Polystyrene 





rene with or without 





coloring agents or 






8 





Polystyrene molding compounds consisting mainly of 


rene base resin and chlorinated diphenyls 
Urea-formaldehyde 






molding compounds consisting 
of ureaformaldehyde base resin and alpha-cellulose filler 
i, they are inherently colorless, light-fast, and translucent 


\ general purpose 








molding compound with cellulose 
ier than alpha-cellulose 


\ molding compound with 







cellulose filler 


controlled 
esistance 
Vi 


Vinylidene chloride 


molding compounds consisting 
£ polyvinylidene chloride resins with or without the 
of coloring agents or pigments 


Vinyl-choride-acetate 






molding compounds consist 
f copoly-vinyl-chloride-acetate resins with or without the 
of coloring agents or pigments. 
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3) Sources of Specification 


here are three sources of plastic specifications determined by 
suffixes Sa, Sv, or Se respectively for ASTM, Federal or Joint 
\rmy-Navy Specifications along with the SPI grade number 
For example: SPI 10232.S, means that this grade can be pur- 
chased under ASTM D-707 Type specification. If Federal 
Specifications are preferred, then suffix Sə can be used with 
the SPI grade and likewise S. for the JAN specifications. JAN 


ind Federal specifications are omitted at the present writing. As 
soon as 


loser cross reference to the ASTM specifications can be 
worked out, the corresponding JAN grades will be included in the 
t l'he Federal specifications will be included as they receive 


hnal ipproval ind release to industry. 


M 
IDIC 


4) Flexural Strength lb. per sq. in.—Minimum 


l'he M, minimum 
materials in their molded state. 


column shows 


flexural values for various 
This property is determined by 
testing a simple beam specimen, resting horizontally on two 
parallel supports, and loaded at the center crosswise to the beam 
Federal specification method No. 1031 was used for determin 


ing the flexural values in the following SPI grades: 10252, 10311, 


11172, 11173, 11182, 11203, 11304, 12027, 12034, 12104, 
12123, 12153 12355, 13015, 13025, 13035, 13104, 131042, 
14085. 14085-2, 15054. 15055. 15065, 16015. 16025. 16056, 
17035. 17035-2. 18023 


ASTM D650-42T test method was used for determining the 
flexural values in the following SPI grades: 14035-2, 23036, 
24035, 24085, 24176, 24406, 26024, 26026, 26036, 26074 

ASTM D48-43T test method was used for determining the 
flexural values in the following SPI 27026, 


237026-2. 27026-3. 30026 


4- » 


grades 025 
5t aut . - - 9 


Compressive Strength lb. per sq. in.—Minimum 


Ihe M jl 


imn contains the minimum values of compressive 
trength of the various plastics listed in the table. It is obtained 
testing à specimen of molded material in compression between 


two parallel surfaces so that the axis of the specimen is perpendic 
ular to the flat ends 


ASTM D695-42T test method was used in determining the 


ompressive values in the following SPI grades: 27026, 27026-2, 


026.3. 30026 


ASTM D649-42T test method was used in determining the 
ompressive values in the following SPI grades: 23036, 24035, 
24035-2, 24085, 24176, 24406, 26024, 26026, 26036, 26075 

6) Modulus of Elasticity in Tension Ib 
Mininium 


per sq Il .— 


value for each type 


-— 
test method 


Ihe M, column will show hardness 


Values will be added as thev become available. Th« 


will also be included. 


This value is unusually low 


when com 
pared to other types of materials such as steel which is used in 


rigid structural applications, and as a result, it is shown here 


for precautionary measures against structural designs carrying 
extremely high loads 
Hardness Rockwell—Minimum 
Ihe M. column will show hardness values for the various 


plastics in order that a user may compare the relative resist 
ance to penetration of one material against another. The values 
and test method will be inserted as they become available 


8) Specific Gravity—Maximum 


l'he Mp column is self-explanatory and serves as a guide show 


ing which base plastic is the heaviest or lightest. Its other 










purpose may be ot economic value in determining the number of 
parts per pound which may be obtained per unit weight for 
materials as the specific gravity. decreases. ASTM D792-44T 
test method was used in determining the values for all the SPI 


rades 


9) Power Factor at 60, 10', and 10* cycles—Maximum 


Fhe columns Ea, E», and Ee, respectively, show power factor 
values for 60, 10°, and 10° cycles. Since electronic applications 
are increasing, there is no doubt that more attention will be 
paid to this property as time goes on. It is therefore desirable 
to list the comparative values of all the materials for the 
user's needs. This property in most cases was determined by 


the ASTM D-150-42T test method. 


10) Dielectric Constant at 60, 10*, and 10* cycles——Maximum 


lhe columns Ea, E. and Ez, respectively, list dielectric con 
stant values for 60, 10*, and 10° cycles which have been de 
termined in most cases by the ASTM D-150-42T test method 
In order to fulfill other electronic requirements, this value like 


power factor is desirable in the low range. 
(11) Dielectric Strength volts per mil.—Minimum 





Ihe columns E; and En, respectively, compare the dielectric 
strength of insulating materials determined in most cases by 
the Short-Time and by the Step-by-Step methods in the ASTM 
D-149-44T test methods. Designers and engineers, who work 
with and design parts for applications involving high voltages, 
ire interested in these values in their highest order 


12) Volume Resistivity meg-ohms per cm.—Minimum 


lhis column known as E; suffix shows the volume resistivity 
of various insulating materials as determined by ASTM D257-3 
This determined by the between 
electrodes covering opposite faces of a centimeter cube pro 
vided the resistance if the surface layer is so high that it is 


not responsible for any appreciable part of the current 


property 1s resistance two 


13) Insulation meg-ohms—Minimum 


Ihe E, column compares various materials in respect to their 
resistance as determined by ASTM D257-38 test 
This represents electrical insulation resistance between 
two electrodes, which are fastened to or imbedded in a solid 
insulating material, and it is the ratio of the voltage applied 
to the electrodes to the total current which flows between the 


lectrodes. 


insulation 


method 


14) Arc Resistance Seconds—Minimum 


the E, suffix 


Che last column under electrical properties is 


lenoting arc resistance It is determined by using the ASTM 
D495.42T test method This column classifies material based 
on minimum  arc-resistant properties in time seconds. The 


the 


ircing conditions which mav occur in ipplications involving high 


higher the number of seconds, the better resistance to 


voltages and amperes 


15) Index of Refraction—Minimum 


the selected for classification is 


the O, suffix which stands for index of refraction. It is shown 
ASTM D542.43T test 


First of optical properties 
is à minimum value obtained with the 


Me thod 
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(16) Light Transmission Percent—Minimum 






The column O, shows the light transmission in percent fo 
different materials as determined by ASTM D672.43 T. 









(17) Haze percent—Minimum 








Ihe last column on optical properties is controlled by th 
O.a suffix. ASTM D672-45T also describes how this property 
measured as well as light transmission in (16). 









(18) Coefficient of Thermal Expansion—Linear—Maximum 






The T, column has been included for purposes of comparing 
the thermal coefficient values of the different materials listed in 
the table. It is desirable to show the maximum values whereby 
comparisons can be made when plastics are used in conjunction 
with metals either in the form of inserts or the embodiment of 
metallic parts in end-use design. This property must be carefully 
considered, particularly in relation to other factors, such as those 
listed under Water Absorption, Weight Loss, and Dimensional 
Change columns. However, study of columns Me, Ca, Ae, and 
A» for the various materials, gives a better picture concerning 
a particular application providing other properties also meet 
demands. Values and test method will be included as they be 
come available. 






















(19) Rate of Burning—Maximum 






The T, column has been included for the purpose of compar 
ing rates of burning of the various plastics shown in the classi 
fication. ASTM D635 test method was used in determining the 
the following SPI grades: 12027, 12034 


Á e, 








burning rates for 
13035, 15054. 


Other values will be inserted as they become available. 






20) Water Absorption Percent —Maximum 





Water absorption varies appreciably among different material: 
as can be scen in the table. It is the only value chosen unde 
chemical properties at the present time. However, it is planned 
to include others as they reach importance and desirability 
Maximum net water absorption values have been recorded unde: 
the C, suffix column as a precautionary measure. ASTM D5704 
standard test method was used to obtain these data. 












21) Weight Loss and Dimensional Change Percent—Max 


(á 


mum 







Columns A, and A» point out the aging characteristics fo 
weight loss and dimensionable change respectively. It is planned 
to expand the columns by including additional suffixes to show 
other aging characteristics. There is not sufficient data on hani 
-to complete this phase of the classification. As tests for deter 
mining aging on plastics become standardized other aging cha 


acteristics will be added. 











IV. NEW DATA 






a. The classification will be revised as frequently and compr 
hensively as circumstances dictate, When new materials becom 


commercially procurable and adequate physical data describi: 
them have been determined important, they will be include 
The table now only commercial available plastic 
materials. Laboratory curiosities have been deliberately exclude 
since the prime purpose is to promote sound engineering. 

6. Later on, physical properties in subzero and above-room tere 
peratures will be added. Also chemical resistance of plastics "E 


alkalis, and solvents will be inserted 







contains 










iC ids 
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WHY 
JOHNSON BRONZE 


CAN Guarantee 
TOP QUALITY 


T’S one thing to claim QUALITY 

. .. quite another to deliver it con- 
sistently. Johnson Bronze has a well earned 
reputation for delivering SLEEVE BEARINGS 
of Top Quality ... because... 


Foundry Methods >! =° 


up-to-date 
in every respect. Melting and pouring tem- 
peratures are held within prescribed limits to 
insure sound castings. 


methods of machining, by 
Modern : 


skilled operators, provide mir- 
ror-smooth, precision finish to close tolerances. 


Any Type... 
Any Size... 
Any Quantity... 
8ut only ONE Quality 
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laboratory control oí every 


Constant step in the manufacturing 


process. Thorough analysis of every heat 
Nothing is left to chance . . . guess work is 
eliminated. 


BRANCHES IN 
18 INDUSTRIAL 
CENTERS 


JOHNSON 
BRONZE COMPANY 


508 S. MILL ST. * NEW CASTLE. PA. 


E t . inspections with close atten- 
xac ung tion to all details guarantees 
that every bearing is exactly as specified. 





L 


2 to 8 Pole Contactors 
Convertible Contacts 


Vertical Action 
Magnetic Starters 


4 
«A. 


Pneumatic Timing Relays 


Wide Range of 
Adjustment 


Automatic or Hand Reset 
Overload Relays 


Limit Switches 
with Adjustable 
Operating Arms 


Oil-tight Push Button 
and 
Selector Switch Units 


A 


Wy Syuate D 


Because the Square D line of ma- 
chine tool control is so unusually complete, practically any 
performance requirement can be met with standard devices. 
These standard devices, designed to perform many different 
functions, are physically proportioned to make up compact, 
attractive control panels. 


Because magnetic starters and con- 
tactors, vertical action type, are designed specifically for the 
exacting requirements of machine tool control which include 
ample electrical capacity, fast response and long mechanical 
life. Square D accessories include push buttons, precision 
limit switches, pneumatic timing relays and terminal blocks. 


Because Square D Field Engineers 
have had years of experience in designing electrical control 
for machine tools. They are fully qualified to work out line 
diagrams for desired operation sequences. Their suggestions 
are carefully analyzed and confirmed by factory engineering 
departments with complete research and testing facilities at 
their command. This Field Engineering Service is available, 
at no cost, through Square D branch offices in 50 principal 
United States and Canadian cities. 


[ 9m on ' 
Maw oo 
Bi het wee sf hac bo Mie 
Boss ehhh 


" 
D 


Floor-mounted Machine Tool Controller for sequence control 
of multi-station drilling, reaming, boring and facing machine 


SQUARE 7) COMPANY 


DETROIT MILWAUKEE LOS ANGELES 
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PRECISION CERAMICS by STUPAKOFF 


URING two generations of research and experi- 

ence, Stupakoff solved many unprecedented in- 
sulation problems and thus added much to its rich 
store of knowledge of ceramic insulation. 

While the United States and her allies were at 
war, Stupakoff devoted its whole energy to the pro- 
duction of engineered ceramic insulators for military 
applications— insulators built to withstand the severe 
and infinitely varied conditions found in scattered 
fields of operation. 

Now that the war is over, STUPAKOFF again 
offers its PRODUCTS unhesitatingly to the manu- 
facturer of electronic equipment, electrical apparatus 
and appliances, as THE VERY FINEST CERAMIC 


INSULATORS OBTAINABLE—insulators that 
materially contribute to the perfection of any finished 
product and satisfaction of its users. 

Qualities incorporated in Stupakoff insulators 
represent the applied knowledge of two generations 
of experience plus additional skill acquired during 
intensified wartime activity. The result— mass pro- 
duction of ceramic insulators with a new high in 
electrical and mechanical values. 

With production and development fa- 
cilities unsurpassed in the industry, Stupakoff 
is anxious to work with you on your insulation 


problems. Write, wire or phone your requirements. 
DELIVERY — NOW. 


BUY VICTORY BONDS 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 


FOR GREAT 
ACHIEVEMENT” 


Products for the World of Electronics 
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(NE of the most popular of all Radio 
Condenser Company's variable capacitor 
designs, the Series 17, is so designed that 
additional plates may be added to increase 
the capacity per section. [n spite of the high 
capacity thus achieved a lower minimum 
capacity is possible than on any other R/C 
model of equal size. Split stator construc- 
tion may be incorporated to operate on the 
new F.M. bands. New types of lower loss 
insulation permit improved performance at 
all frequencies. 


Series 17 units are ruggedly construct- 
ed and are available in from one to five sec- 
tions as illustrated. Where space is not a 
critical factor, these models can be heartily 
recommended for hard continuous service. 


Should you have a variable ca- 
pacitor problem, R/C engineers, backed 
with exceptionally broad experience in va- 
riable capacitor design and engineering 
will be glad to,eeg gest@ther standard types 
or inex nsiverataptationmdesigned to 

— * — 


d 


RADIO CONDENSER COMPANY 


SUPPLIERS TO SET MANUFACTURERS 
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Callite 
Kulerid" 
wire 


gives 
electrical 
appliances 
extra 
Sales 
appeal... 


CALLITE'S KULGRID* is à wire with a copper core, 
over which a nickel sleeve is bonded. Kulgrid has 
'0% of copper's conductivity with 100% of nick 
l's resistance to oxidation and corrosion. It can 
stand up under high temperatures, fatigue and 
orrosive conditions, infinitely better than copper 
Uone. These qualities make Kulgrid ideal as a 


connecting wire from terminals to heater elements 


nickel sleeve 


CALLITE has developed other “clad” wires in a vari ae 


TUNGSTEN 


oy 


ety of bi-metal combinations. Ask our wire engi 
neers about them — how they can add quality-plus 
to your electrical products. Callite Tungsten Cor- 
poration, 551 Thirty-ninth St., Union City, New 
Jersey. Branch Offices: Chicago, Cleveland 


(*Kulgrid is covered by U.S. and foreign patents) 


KULGRID* WIRE 
for Electronic uses 


Electronic designers al- 
ready know the value of 
Kulgrid strand for leads 
and welds in hard glass 
assemblies. Kulgrid does 
not oxidize or flake under 
high temperatures during 
beading, stem making, 
sealing-in and exhaust 
operations. Kulgrid does 
not get brittle, strands 
stay welded, remain flex 
ble, offer lower resistance. 
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KULGRID 
LEADS IN 
TYPICAL 
STEM 


also fine alloy wires in 
aluminum, phosphor 
bronze, nickel silver, 
silicon bronze, stainless 
steel, silver, commercial 
bronze, monel, brasses 
and special alloys. Pre- 
cision diameters down 
to .002” or smaller. 





and here's the proof! 


UNTREATED TREATED 


(Actual unretoucbed pboto) 


At left... Ordinary carbon brazing tips ready 
for the discard after only 500 operations. Af 
right... Stackpole “F” treated brazing tips still 
ready for a lot more use AFTER 1300 OPERA- 
TIONS on the same job! 


CARBON BRAZING TIPS 


... With the famous Stackpole "F" Treatment 


STACKPOLE'S recently developed "F" treated Tips can be produced in 


“F” treatment for its Carbon Brazing practically any required shape or size. 


OTHER STACKPOLE PRODUCTS 


BRUSHES — i | — ^" wen 
UM types for ull vatatisg eleciritel Tips has resulted in units that operate Their resistance to cracking or spall- 


equipment) 


CONTACTS | 
Carbon, graphite, metal, rore metal, and dressing far less often, and increase tip radical temperature changes than is 
composition types) 


PACKING, PISTON ond SEAL RINGS 
RHEOSTAT PLATES and DISCS carbon by minimizing oxidation. other material. 


VOLTAGE REGULATOR DISCS SA M P L E $ 


ANODES— ELECTRODES STACKPOLE CARBON COMPANY, ST. MARYS, PA. e 
POWER TUBE ANODES EXPORT: Stackpole Carbon Co., 254 W.. 34tb $t., New York 1, N. Y., U. S. A. * J oom for test. 
WELDING CARBONS, etc., ete. State size and 
shape. Mention 
company affilia- 
tion. 


at temperatures above red heat, require ing permits the application of more 


life four to five times that of untreated possible with any 
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BODINE OFFERS... 1 


MODERN—COMPACT MOTORS 
OF HIGH EFFICIENCY 








Highly Efficient 





Compact 


Smooth Black Finish 





Bodine fractional horsepower motors are small and compact . . . yet ex- 
tremely efficient. They give long, trouble-free service. 

'To attain high efficiency internal friction losses are kept to a minimum, 
close limits are maintained on bearing surfaces ... rotors are dynamically 
balanced . . . stator bores are accurately ground. Furthermore, Bodine 
J motors are made from the finest materials and assembled by skilled 
workers who have seen long years of service in the Bodine plant. 

This is a combination that manufacturers of motor-driven equipment 
want ...and need... to assure maximum service for their products. 
A Bodine engineer will gladly help you select the correct motor from 
over 3,000 standard Bodine models. 


“BODINE ELECTRIC COMPANY 


2260 W. OHIO ST.. CHICAGO 12, ILL. 














HIGH SPEED PHOTOCOPYING MACHINE 
USES BODINE MOTOR 


The Rectigraph is a modern commercial photocopying ma- 
chine for reproducing anything written, printed, or drawn. 
Photocopies can be made the same size, larger, or smaller, 
and in any quantity with hairline sharpness. 









The Rectigraph prints directly on special sensitized paper 

. uses no film or plate. Photocopy prints are obtained 
quickly ... within a few minutes .. . because developing and 
“fixing” facilities are self- contained and fully automatic. A 
Bodine single phase motor with built-in speed reducer moves 
the prints in and out of the developer. The selection of a 
speed-reducer motor for this application simplifies the driv- 
ing mechanism of the Rectigraph. 













WIDEST VARIETY OF ‘FRACTIONAL HORSEPOWER MOTORS 


€ €. $3 5 $3 
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QUICK, PRECISE POSITIONING OF EQUIPMENT... 
FROM ANY DISTANCE AWAY! 





-— 
- 


Roy € 


n 





The small transmitter panel of this compact control 





unit can be mounted at any convenient point . . . and, by a simple 


dial setting, the operator can instantly stop or position the 


a- valve or press, or other controlled equipment of 
x unlimited RANGE OR TORQUE AND SPEED . . . within 
accuracy limits of plus or minus 1%. 
r Being entirely electric, costly manual control and pneumatic 
d linkages are entirely eliminated. Installation, too, is simple 
: and rapid, involving only a quick wiring hook-up. 
T Whether your problems involve accurate positioning of 
a hydraulic equipment, valves, transmissions, fire doors, etc., it 
" will pay you to get full particulars on this modern, efficient 
P.R. control. Full details gladly furnished on request. 
| REMOTE CONTROL DIVISION 
Philharmonic Radio Corporation 
$28 EAST 72nd STREET NEW YORK 2!, N. Y. 
i A Subsidiary of American Type Founders, Incorporated 
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W hich Br ushe e for that motor 


you're designing? 


A Speer makes selection 


wy 


The scores of operating factors that designers 
of commutating motors and generators must 
consider, make brushes as important, in many 
respects, as armatures and fields. Altitude, load, 
motor speed, dust conditions, temperature . . . 
all influence the choice of brushes. 

But consulting with Speer — while your prod- 
uct is still in the design stage — makes brush 
selection a simple 1, 2, 3 matter: 


]. You send your motor specifications to Speer. 


2. Speer studies them in the light of 50 years’ 
specialization in matching brushes — me- 
chanically and electrically—to the machines 
of leading manufacturers. 


3. You receive Speer’s recommendations. You 
know which brush grade will mean peak 
performance in your product, fewer brush 
renewals, and less maintenance. 


Working with Speer this way, you are sure 
in advance that your equipment uses an existing 


CHICAGO * CLEVELAND * DETROIT 


MILWAUKEE * NEW YORK * PITTSBURGH 


simple as 1, 2, 3 


brush grade...carbon, graphite, electro- 
graphite or metal-graphite . . . an advantage to 
users that brings you goodwill when replace- 
ments are required. Or, if your design calls for 
the development of special brushes, early 
consultation with Speer will also be much to 
your advantage. 

This important time and trouble-saving serv- 
ice is a Speer specialty. Your request for assist- 
ance on brush matters will receive our full and 
careful attention, without obligating you in any 
way. Write Speer today. 


CARBON COMPANY 
ST. MARY’S, PA. 
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The label on the equipment says 
“operate at 115 volts’’— but it doesn’t 
say where to get it—or what difficul- 
ties may be involved when voltage 
regulation is dependent on manual 
control. 

There’s no secret about it—exact 
voltages just do not exist. This fact 
must be taken into consideration 
when new equipment is being de- 
signed. 

The most practical and economi- 
cal way to lick this voltage problem 
is to build a Sota Constant Voltage 
Transformer right into the equip- 


OCTOBER, 
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ment. Then, when it gets into the 
field it will operate on the same volt- 
age at which it performed so su- 
perbly in the manufacturer’s test 
laboratory. The headaches of main- 
taining a stabilized operating volt- 
age are not passed on to the user— 
they are relieved in advance. 

If you are buying new electronic 

or electrically operated equip- 
ment—ASK IF THE VOLTAGE PROB- 
LEM HAS BEEN TAKEN CARE OF. 

If you are designing new equip- 

ment—CONSULT SOLA ENGINEERS 
for the most practical and economi- 





Constant Voltage Transformers 


Transformers for: Constant Voltage +» Cold Cathode Lighting + Mercury Lamps * Series Lighting * Fluorescent Lighting » X-RayEquipment + Luminous Tube Signs 
Oi! Burner Ignition * Radio * Power * Controls * Signal Systems * et. SOLA ELECTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, Iilinols 


1945 


Why do it the 
hard way ? 


CONSTANT 


A SOLA 


relieve you of all voltage worries 










VOLTAGE 


m TRANSFORMER will automatically 


cal method of supplying stabilized 
operating voltage. 
If your present equipment is giv- 
ing trouble—CONSULT SOLA EN- 
GINEERS. There is a standard line of 
Soa Constant Voltage Transformers, 
in capacities from 10VA to 15K VA, 
that can be quickly installed to relieve 
any troublesome voltage variation. 
All SoLA Constant Voltage Trans- 
formers are fully automatic—require 
no manual adjustment or supervision 
-and are self-protecting, both to 
themselves and the equipment, 
against short circuit. 


To Engineers: 
Here’s your solution to un- 
stable voltage problems. Write 
for the soLA Handbook. 


Ask for bulletin 14CV-102 


9] 










This suggestion is not addressed to buy- 
ers who use standard motors, although 
for them Star also has good news: Star 
began production of a large range of 
standard motors for stock weeks ago, 
and early delivery of some of these can 


be made. 


To makers of products which require a gained through Star's Welded Steel Con- 
motor that is somewhat "special" in frame struction. This led to extensive use of Star 
design or mounting arrangement, Star’s Motors by the Navy long before the war. 


Welded Steel Construction may be a time- A number of prominent concerns, need- 


saver of great importance right now. ing motors that vary from standard, have 
Star pioneered this found that Star can help 


method of construction, them to get motors faster 


and developed unique pro- than they thought possible. 


duction welding facilities Star may be able to reduce 


to save the time and money 
that went into patterns and 


castings once required for 


your wait for motors. To 
find out, send a description 


of your requirements to 


“special motor” customers. Star Electric Motor Co., 


Exceptional strength and 222 Bloomfield Avenue, 
AC and D€ Motors 's to 200 HP; 


shock resistance is also AC and DC Generators to 150 KW Blóomfield, New Jersey. 


ee Ex i : bp E : 
d vod xd Qu^ & " - 


POWER PACKAGED AS YOU NEED IT 
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YOUR CONTROL SIZE WITH 
ALLIED’S “CR” RELAY 


The CR relay shown below is a single pole nor- 


mally open double break arrangement. Shown 


above is the four pole single throw, normally 


open combination. The CR uses molded bakelite 


throughout. Standard contacts are silver; alloy 


contacts can be supplied. Contact rating with 4" 


silver contacts is 15 amperes at 24 volts DC or 


110 volts AC non-inductive. The single pole weighs 
3 ounces and is 1 33/64” high; 1 3/32” wide and 


1 25/32" long. The four pole weighs 3% ounces 
and is 1 29/32” high, 1 3/32” wide and gm 


1 25/32" long. 


The CR type relay is amazingly small compared to 
previous power relays. It was developed by Allied 
to allow greater compactness and less weight in 
your electronic controls. 


More efficient than larger power relays the CR 
is designed with a minimum number of parts, 
which simplify accurate adjustment, and assure 
positive action. Large contacts, up to 1⁄4” in diam- 
eter, and heavy gram pressure permit power 
switching heretofore only possible with much 
larger relays. Versatile too, the CR can be sup- 
plied in two, three and four pole combinations. If 
you prefer it can be hermetically sealed with a 
plug-in arrangement for easy replacement in the 


field. Solder type terminals are also available. 


- Allied is ready to supply your requirements for 
all types of relays; power, sensitive, telephone, 
differential and others, as well as solenoids and 
electro-magnetic devices. Several strategically lo- 
cated plants are ready to supply your immediate 
requirements. Allied relays and controls will live 
up to the standard of quality of your post war 
products—check us today for more information. 


ALLIED CONTROL COMPANY, INC. 


GENERAL OFFICES: 2 East End Ave. (at 79th St.) New York 21, N. Y. Factories: New York City (2 East End Ave.) — 
Plantsville, Conn. Chicago— 4321 N. Knox Avenue, Chicago 41, Illinois. In California: Allied Control Co. of California, Inc. 
1633 South Hope St., Los Angeles 15, Calif. 
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GYRO-SEALS | 


offer many advantages... 


GYRO-SEAL construction is new in design and 
new in principle. The use of tempered metals in 
the "Spring-life" Bellows employed in Gyro- 
Seals, and the resulting constant spring rate 
inherent in the bellows, makes the use of auxil- 
iary springs unnecessary in most applications 
where Gyro-Seals are used. The proper metal is 
selected to suit the conditions of each applica- 
tion, and the material and plating most resistant 
to corrosion problems is selected. The use of 
tempered metals also permits a high rate of 
R.P.M. without deterioration, and the bellows 
themselves are designed to withstand higher 
temperatures and pressures. The sealing surfaces 
of Gyro-Seals are supplied to the tolerances 
necessary to prevent any leakage of the substance 
to be sealed. The overall consequence is a shaft 
seal with which replacement problems and loss 
of operating time is greatly reduced. 


© A reques! your letterhead 
will bring you the 44-page 
booklet giving the complete 
story of “Spring-life” Bellows 
ond the new Gyro Seal eng 
neering report with full eng 


neering and performance data 


2700 SOUTHPORT AVENUE CHICAGO 14, ILLINOIS 
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typed... 





printed... 


illustrated... 


THE 
NEW PHOTOGRAPHIC WAY 
TO REPRODUCE 
ALMOST ANYTHING! 





e No longer need you limit yourself to ove kind of copying. 
With the Bruning Model 2 BW and Copyflex Printer, you 
can duplicate almost anything from one or both sides of the 
original—tracings, line drawings, Van Dyke negatives, 
Black and White Prints, blue prints and illustrations. MEDI 
The Model 2 Copyflex Printer exposes either Copyflex 
photographic or BW materials. Copyflex prints are developed 
with three trays and a drier (all readily available) ... BW 
Black and White Prints with the Model 153-M developing 
machine. The Model 2 Copyflex Printer and the Model 153-M 
Developer are combined in a convenient stand to provide 
a moderately priced unit which requires no plumbing 


... fits anywhere in drafting room or office. 





Mail the coupon for literature describing the nu- 

























f merous uses and the many duplicating advantages 
of this modern photographic reproduction process. 
-------------------------------------------------4--------------------------- 
i 
| CHARLES BRUNING COMPANY, INC., 
C 4 A te L E $ R R U N | N G C 0 M > A N Y | N C 4736-56 Montrose Avenue, Chicago 41, Illinois 
, * | Please send me your free booklet giving up-to-date 
Since 1897 information on Bruning Black and White Prints. ! 
NEW YORK CHICAGO LOS ANGELES | understand there is no obligation. 
, I 
Atlante Boston Detroit Houston - Name 
Konsas City Milwaukee Newark Pittsburgh I 
St Louis San Francisco Seattle Address 
1S t 
I City 
)45 
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DIAMOND 


Vulcanized Fibre 
The DIAMOND Vulcanized Fibre part illustrated is 
a handle for a welder’s torch. It is made from 
tubing. DIAMOND Vulcanized Fibre is used for 
this part because DVF is tough, strong and light in 

weight... because it insulates electrically 
and thermally. The handle is econom- 

Mica ically made from DVF because DVF is 

readily machined, formed, spun, sawed 
or otherwise fabricated. For complete 
technical data on this C-D NON-Metallic, 
write for catalog DF. 


DISTRICT OFFICES 


NEW YORK 17 . CLEVELAND 14 . CHICAGO 11 
SPARTANBURG, S. C. e SALES OFFICES IN PRINCIPAL CITIES 
* 

WEST COAST REPRESENTATIVES 
MARWOOD LTD., SAN FRANCISCO 3 


utr . » 
product also Available. . 


logs ate 


IN CANADA: 
DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 
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CERAMIC CORE 
AND BASE 


SHUNT PIGTAIL 


UNIVERSAL PIVOTED 
METAL - GRAPHITE 
CONTACT 








TEMPERED STEEL 
CONTACT ARM | 









CERAMIC HB- y 


^ : 
COMPRESSION t3 : 


SPRING 


NON-TURN 
a. PROJECTION : 


LARGE , 
SLIP RING - 
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DESIGNED AND BUILT TO WITHSTAND 
y SHOCK * VIBRATION * HEAT * COLD * HUMIDITY 
l- 
iS In critical applications, engineers know thev can rely on Ohmite 
design. Construction is compact . . . all ceramic and metal. 
d A Le "i r 
The wire is wound on a solid ceramic core, locked in place and 
te insulated by special Ohmite vitreous enamel. Each turn of wire Ohmite Rheostots are extensively 
C, is a separate resistance step. Self-lubricating metal-graphite used in all types of applications . . 
contact brush rides on a large, flat surface . . . insures perfect military and industrial. Widest range 
: of types and sizes, in stock and spe- 
contact, prevents wear on the wire. Tempered steel contact arm i 5 
cial units, for every need . . . 10 


assures uniform pressure at all times. High strength ceramic models ranging from 25 to 1000 


hub insulates shaft and bushing. These are just some of the watts, from 1-9/16" to 12" diam- 
Ohmite rheostat features that provide permanently smoother, pees Ohmite engineers are glad to 
' . 
closer control. —Q -— 
Write om company letterbead for 
OHMITE MANUFACTURING COMPANY belpfu! Catalog and Engineering 
4820 Flournoy Street * Chicago 44, U. S. A. Manual No. 40. 








ure Be Right with OH TTE: 


eae E. 27 2 
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1.Protecting enclosures keep 
Say good-bye to bearing worries! Regardless of on dn, cipe, OM, emcees moteture. 


2.Steel stators for strength. 


whether you over-grease or under-grease, Reliance’s 

y E 8 3. Thirteen-step windingtreat- 

ball bearing design guarantees longer motor life. a ee —— 
tion. 

4.Pressure cast aluminum ro- 


Assured lubrication—without the care you must exer- — — — 


cise with conventional motors—is a time-saving, mon- : 5.Heavy shafts, liberally designed 
for added strength. 


ey-saving reason for preferring Reliance Motors. Write 6.improved bearing lubrica- 


j i f : i tion affords real protection to bear- 
today for Instruction Sheet 3042, which explains why — ES ai aia, 


— — 


7.Optional lead outlet ar- 
rangement permits machine 
mounting with elimination of con- 


RELIANCE ELECTRIC & ENGINEERING CO. | dui bon. 


the Reliance design needs no lubrication care. 


EOP IIINE TEN E 


1080 Ivanhoe Road uscd Cleveland 10, Ohio "> = 8. Flange and face type brack- 


—E ets offer alternative methods of 


Birmingham * Boston * Buffalo * Chicago * Cincinnati * Detroit * Greenville * Houston * Kalamazoo machine application. 


Knoxville * Los Angeles * Minneapolis * New Orleans * New York * Philadelphia * Pittsburgh 
Portland, Ore. * Rockford, Ill. * St, Louis * San Francisco * Seattle * Syracuse * Washington, D. C, 


RELIANCE MOTORS 
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HERE'S THE FULL STORY 


END FOR IT TODAY... 


IN A DETAILED, 8-page bulletin now available, Raytheon Manu- 
facturing Company tells the complete story about the dependable 
Raytheon Voltage Stabilizers. These trouble-free magnetic-type 
units... with no moving parts to get out of order .. . stabilize AC 
from ordinary voltage sources to within plus or minus a half percent, 
throughout their full rating. 


The bulletin includes such useful information as electronic 
applications, performance features, principles of operation, operat- 
ing characteristics, graphs, specifications of the three immediately 
available designs, cased, uncased, and endbell, and a price list. 


We urge you to send for your copy promptly. Ask for Bulletin 
DL48-537, and address your request to Raytheon Manufacturing 
Con pany, Electrical Equipment Division, Waltham 54, Mass. 

PR 
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RAYTHEON 


MANUFACTURING COMPANY 
WALTHAM 54, MASS. 


ELECTRICAL EQUIPMENT DIVISION 


Excellence in Elechonics | 


wow meum 


—— — — — — 
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RST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SA! 
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RST IN CIR 


— C"-*IACUIT PROTECTION CIRCUIT SAFETY FIRST IN 
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LITTELFUSE | 


MERCURY SWITCHES 


With the return of civilian products, Littelfuse Mercury 
Switches, as before the war, will prove more reliable and 
adaptable to a wider range of uses. Switching operations 
are performed by rotary motion—regardless of position 
of axis in rotation—as applied to rear trunk doors, glove 
compartment doors, pilots’ cock pit doors, hatch doors, 


or turn and bank indicators, etc. 


Actual size of mer- 
cury switch 3" dia. i P tt Em 


by 7". Note tbe no- 
splasb feature built 
znto center contact 
button. 


Designed for low voltage circuits and low power appli- 
cations—the improved Littelfuse MERCURY SWITCHES 
incorporate invaluable experience gained in war produc- 


tion to bring you better quality at no additional cost. 


LITTELFUSE INCORPORATED 
4757 N. Ravenswood Ave. . Chicago 40, Illinois 


TO 


eme TESTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTE 
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ANOTHER WILCO DEVELOP NERS 


Aero No. 30 
Alloy sic 


Long Service Life in High Frequency Operations 
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PROPERTIES AND CHARACTERISTICS:—wILCO AERO NO. 50 
ALLOY CONTACTS are composed entirely of noble metals, and 
are especially desirable for higher frequency operations 
because of their extreme hardness, high melting and boiling 
points, freedom from contact surface oxidation, low contact 
resistance and high density. They are therefore extensively 
used in Tirrell type vibrating voltage regulators, in aircraft, 
warship and tank voltage regulators, meter-testing devices, 
dental and medical equipment, thermal cutouts, electric 
heaters, time switches, and many other severe-service 
applications. 


WILCO AERO No. 50 ALLOY and other Platinum Con- 
tacts are available in a variety of shapes, solid rivets, or as 
parts of screw, blade or other assemblies. 


CONSULT OUR ENGINEERING DEPARTMENT— Write our 
Engineering Department for help in developing the proper 
application of wrLco materials to your products. 


SEND FOR WILCO BLUE BOOK—The Blue Book contains 
charts, formulae, and full descriptions of all Electrical Con- 
tacts, including wiLco AERO No. 50 Alloy, and other wiLco 
products. Send for FREE copy today. 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
Silver _RINGS— 
Platinum For rotating controls 


‘Tungsten SILVER CLAD STEEL 


Alloys JACKETED WIRE— 
Sintered Powder Metal Silver on Steel, Copper, 


Invar or other combinations 
THERMOSTATIC BIMETAL— 


requested. 
All Temperature ranges, 


: i ROLLED GOLD PLATE 
deflection rates and electrical 
resistivities. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 
105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago * Detroit * Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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The quantity production of candy bars re- 
quires quick secure wrapping with the label 
design perfectly centered. The Lynch Manu- 
facturing Corporation of Defiance, Ohio has 
achieved these desirable results on the 
Wrap-O-Matic machine, pictured above. The 
wrappers are web-fed from a roll (A) into 
the machine at (B). The electric eye mark- 


HER APPLICATIONS of U 
you have a proble 
er operation in d 
ate the poss 
sive experience an 
of invaluable 


OT 
limit. If 
or some oth 
want to investig 
That's where our exten = 
ing, and manufacturing can 


m of measu A 
your plant, whic! 
bility of solvin 


nited Cinephone Electronic Controls are 


ring, gauging, a : am 
h is costly and unrelia 2. Aircraft Communications 
g the problem 


d facilities in Electron 


help. Your in 


ings (C) register under the photo electric 
cell of the United Cinephone Dual Scanner 
registration control and actuate the cutting 
and wrapping mechanism with split-hair 
accuracy. 

This is one of the many practical applica- 
tions of these United Cinephone Electronic 
Controls to modern production needs .. . 


almost without Electronic fields we cover include: 


1. Industrial Controls 


ELECTRONICALLY. 
ic design, engineer- 
quiry will be welcome. 


3. Laboratory Test Equipment 
4. Radio and Audio Equipment 


UNITED CINEPHONE CORPORATION 


22 NEW LITCHFIELD STREET 


TORRINGTON, CONNECTICUT 
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Codi e, Engineering RE, me 


K ASSURES PROPER USE OF 
W- FUSSY about applica- 
tions. It's a Redmond pol- 
icy to offer every possible assist- 


ance to customers. 


Every time a Redmond engineer 
develops something new for an 
application, he gains experience 
for building still better Micro- 
motors. That is why Micromotors 
are readily adaptable and serve so 


faithfully in such a wide variety 
The Redmond Type "T" totally enclosed shaded pole 
A.C. Micromotor, illustrated above, has its own en- of products. 
closed fan cooling system and is built in sizes up to 
. M25th horsepower. Below are shown Micromotor 
applications which are typical of those on which ] : dias 
Redmond "Customer Engineering Service" offers valu- Whenev er you have a small motor 


able assistance for assuring best results. 


Us 


DISPLAY COOLERS AGITATORS 


problem feel free to call on us for 


“Customer Engineering Service”. 


Kedmond COMPANY, INC 


OWOSSO, MICHIGAN, U. $. A. 


pet 
AiR CONDITIONERS OIL BURNERS WINDOW VENTILATORS 


$9 Zo 


| E- — cman TN 
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j SENSITIVITY 
CONTACT PRESSURE 
DEPENDABILITY 
LONG LIFE 
COMPACTNESS 
VERSATILITY 
——— —— 


IT ALL ADDS 


AUTOMATIC ELECTRIC'S CLASS ‘‘B’’ RELAY 


All six of the features you want— perfectly combined in one unit— 
that's what you get in this new relay. It meets all purposes, in 
widely varied applications, without compromising with the most 
exacting requirements. For in the Class "B" relay, Automatic Elec- 
tric has combined the features you need—a// of them, and each ip 
greatest measure. 


Independent twin contacts for dependable contact design for important savings in space and weight. 
closure... efficient magnetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and 
high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs; 
for long wear under severe conditions . .. compact also with magnetic shielding cover, when specified. 


The Class "B" relay, and many others, are shown in Catalog 4071. Write today for your copy. 


AUTOMATIC & ELECTRIC 
AUTOMATIC ELECTRIC SALES CORPORATION 
" 1033 WEST VAN BUREN STREET . CHICAGO 7, ILLINOIS 
In Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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"They must be good-fhey are 
bought by the carload ` 


Vs to 30 H.P 


THE BROWN-BROCKMEYER CO. 


LEADING INDEPENDENT MOTOR MANUFACTURER 


GENERAL OFFICES 
DAYTON 1, OHIO 


PLANTS AT DAYTON, OHIO, WILMINGTON, OHIO AND XENIA, OHIO 
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How to stop smoking with smoke 


Typical of the applications possible 
with a Bradley Luxtron* photoce// is 
this suggested means Of smoke control 
in a stoker-fired furnace 

Light source A’, beamed through 
the smoke stack to photocell “B`, will 
cause the cell to generate power sufh- 
cient to close relay € until smoke 
diminishes the light Or the system 
could be arranged to close the relay 


when light is reflected by smoke par 


* TRADE MARK REC 


PHOTOCELLS — MASTERS OF LIGHT 


ucles 

In anv event, resistance to vibration 
and temperature changes make the 
photoce// ideal for such an applica- 
uon. As in any phoroce// application, 
it is as simple as A, B, C — and the B 
stands for Bradley 

Write Bradley for literature and 
complete engineering assistance on any 
photoce// application you may have 


in mind 


BAMLEY 


Write for Rectifier Data 


Bradley also has available a complete 
line of unique copper oxide rectifiers 
featuring mounting flexibility, pre 
soldered terminals for ease and sofety 
in assembly, low forward resistance 
with high leakage resistance, and gold 
coating of pellets to provide long life 

Data on five basic models are included 
in an illustrated Bradley ‘‘Coprox’’ Rec 
tifier bulletin sent on request. Please 
write for it 


MASTER OF PHOTOCELLS 


BRADLEY LABORATORIES, INC., 82 MEADOW STREET, NEW HAVEN 10, CONNECTICUT 
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When designing a 
product needing 


heat- 


2" diameters in lengths 
23" to 100" or longer. 
!133'! diameters —in 
lengths 20-?:" to 60". 
115-230 volts. 


CHROMALOX 
lectus Tabular tlio 


The ideal heating properties of CHROMALOX 
Electric Tubular Heaters assure compact design and 
trouble-free operation in your product. They provide 
accurate, economical and dependable heat. 

Straight-length Tubulars can be clamped to metal 
surfaces, inserted into grooves or supported by 
brackets. Bent or formed Heaters are available to 
meet your design specifications. Copper, steel or 
alloy sheaths for varied operating conditions. 

Why not consult the CHROMALOX Application 
Engineer now about your requirements? All our skill 
in engineering and production is at your service. 
No obligation. 


Need more Information? 


ChIROMALOX aoe 


Edwin L. Wiegand Company 
“ 7535 Thomas Blvd. 


"Maza n tit CO PITTSBURGH 8, PA. 
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TYPE "FD^ FLINGO 


— MIDGET — 


PRECISION FRACTIONAL H.P. 
MOTORS AND GENERATORS 


Type FB units are newly engineered to meet 
most exacting requirements for fractional 
horsepower motors and generators. Avail- 
able as D.C. permanent-magnet generators 
or motors, D.C. shunt-wound, series-wound 
or split-field motors. D.C. motors can be 
wound to operate on voltages from 6 to 115 
v. Also available in A.C. types as perma- 
nent-magnet generator wound to generate 
2-pole single phase, 2 phase or 3 phase: 
as A.C. series motor with power supply up 
to 115 v., 60 cycles, single phase; also as 
universal series motor up to 115 v. Efficiency 
of motors as high as 45-60% on some 


applications. 


Stainless steel shafts, aluminum die-cast 
housing finished in baked enamel. Over- 
all dimensions 4” long (exclusive of shaft) 
by 215" over flange. Designed for either 
base or flange. mounting. Weight from 26 


to 32 oz. according to type. 


Complete performance data 


available on request. 


ELECTRIC 
—— —INDICATOR —— 
CO. 


115 Parker Ave., Stamford, Conn. 
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Acme - Gridley 4. 


4-6 and 8 Spindle Bar and 
Chucking Automatics * Single Spindle 
Automatics * Automatic Threading 
ACME MI Taps - The Chro Limi 
JUL ' 


Dies and 
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and Control ¢ 


wire Motor Starter 
tation Switches 
Centrifuges . Co 
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T 131s! 
170 EAS 


* Solenoids 
ntract Manufacturing 


R, 1945 
;TOBER, 
ENGINEERING — Oc 
DUCT Enci 





How F edelco-Sealing assures 


Environment-Free operation 


Fedelco-Sealing makes good products better, by 
Photos show the steps in insuring the long life and unfailing performance 


Fedelco-Sealing a Clare Type "C" Relay. built into them. 
1. Base for enclosure with mounting bracket. Tube is for ex- 
hausting air and refilling later. . : ‘ b o í 
. Fedelco-Sealing does this, by protecting electrical 
and mechanical devices from bugs, dust. fungus. 


moisture, and tampering. 


The device is sealed into an air-tight metal hous- 
ing, which is then exhausted and filled with dry 
nitrogen, or other gas when desired, at atmospheric 
pressure. Enclosures can be designed to withstand 


vibration and shock of any amount specified. 


Ship your product to us, and we will Fedelco-Seal 
2. Relay mounted in position on the base, and wired to sealed 


\ terminals in the base. The assembly is now ready for sealing 
into the metal housing. do your own Fedelco-Sealing, with our methods. 


it for you. Or, if your quantities justify, you can 


and with equipment we will design for you. Get 
the details of this proved protection now—from 


the offices listed below. 


Below, Aviation Type "S" Relay 
manufactured by Automatic Electric 
Co. Fedelco-Sealed to protect i! 
from environment. Terminals are ar 
ranged for plug-in connection 


3. Steel enclosure has been sealed to the base; case has 
been exhausted and refilled with dry nitrogen, and the tube 
has been sealed off close to the base, completing the job. 


Above, Aviation Radio Transformer, with base and case 
designed to fit original mounting. Fedelco-Sealing elimi 
nated trouble with these transformers, which was traced 
to moisture, condensation being accelerated bv frequent 
changes in altitude and temperature 


FEDERAL ELECTRIC COMPANY, INC. 


8700 South State Street, Chicago 19, Illinois * Phone: ViNcennes 5300 
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ODUCT ENGINEERING 


A LIGHT-WEIGHT 
BRUTE FOR 


PUSH and PULL 


Tus EEMCO 22-pound electric motor- 
operated screw jack is designed for 8,000-pound ten- 


sion and 5,000-pound compression loads . . . but will 
withstand up to 16,500 pounds in tension and 8,000 
pounds in compression. The jack speed at average 
load is $$" per second, the length of jack travel is 11". 
Standby hand drive is provided. The self-locking screw 
jack will not jam or creep under any conditions. Gear 
box drive screw is composed of spur gear and plane- 
tary reduction, while mitre gear and worm reduction 
are employed in the standby hand drive. 

MOTOR DATA: Intermittent duty type, 
explosion-proof, 114 hp, 28-volt motor with mag- 
netic clutch and spring-loaded brake. Motor is 


thermally protected in case of heavy overloads and 
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completely protected against dust and salt spray. 

EEMCO’s reputation for specially built electric 
motors is based upon the constant developmental work 
of its engineering, laboratory and testing staffs. Spe- 
cialists in electric motor manufacture, EEMCO engi- 
neers have designed efficient motor drives for marine 
installations, for use in aircraft and for scores of appli- 
cations in industry. EEMCO engineers will gladly study 
powering problems submitted, with a view to design- 
ing the exact EEMCO motor drive, gearing unit or 


control device for the job. 


EEMCO's new catalog 
"Custom Built Motors for 
a World of Needs" is now 
available. Ask for your 
copy today. 


ELECTRICAL ENGINEERING & MFG. CORP. 


4606 WEST JEFFERSON BOULEVARD 
LOS ANGELES 16, CALIFORNIA 
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At war's end will you be able to keep pace 
with the quickened tempo of the times? The 
demand will be for more and better products 
. faster and better produc- 


at lower cost . 
tion. 


Wesche engineers are prepared to plan with 
you now the powering of your products to the 
faster tempo to come . . to help you make 
your products and methods more efficient— 
more dependable. All Welco Torque Motors 
are custom-built for a specific job. They 
make it possible to concentrate a specified 
amount of power in the smallest possible 
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dimensions . . enable the machine manu- 
facturer to accomplish operations on his 
machines in less complicated, less costly and, 
at the same time, better appearing methods. 


Only Welco Torque Motors have "Uni-frame" 
construction. This provides for an easy inter- 
change of A.C. and D.C. motors to fit the same 
housing or frame. Both the A.C. and D.C. 
motors are built to exert torque up to 4000 
inch pounds. 


There is no powering problem too difficult 
for our engineers to solve. They are at your 
service to help you greet with confidence the 
day when the tempo quickens. 


Write Today! 


THE B. A. WESCHE ELECTRIC COMPANY 


1620-4 Vine St. 


Cincinnati 10, Ohio 
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Photoswitch ELECTRONIC TIMER does the rest! 





Program and special timing require- 
ments may be easily met with the 
proper combinations of Photoswitch 
equipment. Our engineers will gladly 
advise you. 





For any Timing Control purpose, demanding split-second accuracy 
and unfailing operation, Photoswitch Electronic Timer has been: proved 
best by repeated tests. Electronic in operation, Photoswitch Timer 
has only one moving part and is guaranteed for maintenance-free opera- 
tion and unlimited life. 

Its wide timing range — from 1/20th of a second to two minutes — 
and split-second adjustability to any fraction of time within that range 
have resulted in Photoswitch Timer being adopted as standard in many 
diverse industries. 

It is simple to operate. The correct one of six interchangeable timing 
elements is selected to determine the timing range, the dial is set to the 
required split-second interval within that range. Flexible in operation, 
it provides for three different methods of timing: initiation of the timing 
interval by momentary contact, timing throughout sustained contact, 
or delayed action following contact. 

Photoswitch Timer, because of its precision and long life, has no equal 
for continuous repeat cycle timing, or short interval timing. 

In repeated tests by leading equipment manufacturers, Photoswitch 
Electronic Timers have been selected on the basis of accuracy, versatility, 
long-life and trouble-free maintenance. They can do a job for you. 

Other Photoswitch equipment control levels, turbidity, smoke density indication, 
counters and conveyors, inspection, property and machinery safeguards and similar 


industrial applications. Our engineers are available to assist you on any special con- 
trol problems for which electronics may offer a possible solution. 


HOTOSWITCH INCORPORATED 


CAMBRIDGE 42, MASSACHUSETTS District Offices in All Principal Cities 





PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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bility built into 


Wagner Type RA Motors... 


Wagner type RA (repulsion-start induction) 
motors give years of reliable, trouble-free 
service, because dependability is built into 
every motor. 


Careful engineering has reduced wear, vibra- 
tion and noise of operation to a minimum. 
Many important construction features such as 
sturdy welded steel stators and well-insulated 
windings securely held in place, add to the 
ruggedness of the motors without sacrificing 
compactness or efficiency. 


Wagner type RA motors embody all the im- 
portant improvements in single-phase motor 
design. This means that the user of RA motors 


gets the best motors for the job with long life 
and dependability built into every part. 


Wagner type RA motors are truly “general 
purpose” motors because their applications 
are many. They are particularly suitable for 
driving machines with high inertia, machines 
involving excessive friction in starting, and, 
in general, loads requiring motors capable of 
exerting high starting-torque with relatively 
low starting-current. 


RA motors are available in ¥ to 15 hp; sleeve 
or ball-bearing; horizontal or vertical; open, 
dripproof, and totally enclosed; rigid, resili- 
ent, or flange mountings. 


Wagner has 29 Sales and Service Branches ready to serve You 


MOTORS 


are but one of several 
WAGNER PRODUCTS 
serving industry. 
Other WAGNER PRODUCTS: 
AIR BRAKES 


BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 


INDUSTRIAL 
BRAKE CONTROLS 
. 


NoRol 


. 
TACHOGRAPH 
(Recording Speedometer) 
. 


TRANSFORMERS 


Wagner Electric Corporation \ 


ESTABLISHED 
6406 Plymouth Avenue, St. Louis 14, Mo., U.S.A. 


ATLANTA 3 « BALTIMORE 18 » BOSTON 15 + BUFFALO 8 + CHICAGO 16 * CINCINNATI 10 

CLEVELAND 15 * DALLAS 1 * DENVER 2 * DETROIT 2 * HOUSTON 2 * INDIANAPOLIS 4 

KANSAS CITY 8 * LOS ANGELES 15 * MEMPHIS 3 * MILWAUKEE 2 * MINNEAPOLIS 4 

NEW YORK 7 * OMAHA 2 «© PHILADELPHIA 8 + PITTSBURGH 13 * PORTLAND 9 

ST. LOUIS 3 * SALT LAKE CITY 1 * SAN FRANCISCO 3 * SEATTLE 4 * SYRACUSE 2 
TULSA 3 * WASHINGTON, D. C. 5 
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In Canada: Wagner Electric at Leaside, Ontario 


ELECTRICAL 


Ld 


AND AUTOMOTIVE 


PRODUCTS 
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AT THE ADVANTAGES 
| you cet IN Monitor’s 
UNIQUE PILOT CIRCUIT PUSHBUTTON STATION 


Only Monitor 


gives you all these advantages 


1. "Umbrella type'' stop button prevents admission of metal filings, oil, 
milk, other foreign materials. Metal button so positioned that operator 
can strike it from anywhere . . . with anything. Thus, saves time, foot- 
steps, increases production. 


2. ‘‘Start’’ button requires uplift pressure. Operator must think before he 
acts. With both buttons mounted vertical, dangers of careless or acci- 
dental starting or stopping are practically eliminated. 


3. External mounting ears which are often an important convenience from 
an installation standpoint. 


4. A strong die-cast enclosure which will stand up for years under the hard- 
est kind of wear. 


§. Station comes with conduit entrance already tapped for 14” conduit; 
no knockouts. 


6. Though conduit entrance is normally mounted at bottom, conduit can 
be accommodated from any side by simply turning the square backbox 
to desired position. 


7. Heavy, rugged copper contacts are used throughout; are easily, quickly 
replaced if necessary. 


8. Stationary contact block is simple to remove by means of one screw. 


9. Movable contacts are free to rotate on perpendicular axis which distri. 
butes wear without loss of efficiency. 


10. Insulated with Bakelite to meet Underwriters' specifications. 


OQ — The Monitor Controller Company 


GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 
CANADIAN .AFFILIATE * CANADIAN CONTROLLERS LTD. * TORONTO, ONTARIO, CANADAJ 
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Here's where the egg 


PD 


icubators for hatching poultry eggs depend on con- 
stant, precise regulation of temperature. Deviation of as 

tle as half a degree, if long sustained, means loss of 
a entire setting 


[hat is the reason the Reliable Incubator and Brooder 
Company of Quincy, Illinois, selected Micro Switch 
snap-action switches as the monitors to insure the even 
temperature on which the success of their products 


epends 


Reliable Incubator and Brooder Company provides two 
ches as an additional safety check. Should lightning 
rike the line and cause the switch points to fuse to- 
gether, a second standby switch will take over. The over- 
travel plunger on the main switch permits further ex- 
pansion of the bellows to operate the standby switch and 


at the same time operate an alarm bell 


| application makes excellent use of the small. com- 


Ms WITCH 4 


A DIVISION OF FIRST INDUSTRIAL CORPC 


MICR 


TRADE 


Freeport, Illinois, U. S. A., Sales Offices in Principal Cities 


came first 


MICRO 
WITCH 


SNAP-ACTION 


Helps bring the chick 
A 


ac O 
aA) Here is how it works 


Switch “A” is held in an open posi- 
tion by the pressure of liquid filled 
bellows ‘‘B’’ against the spring 
plunger. If temperature falls, the bellows contracts and 


Eos 


abb 


releases the pressure on switch "A" which causes current 
to be switched on. 


Switch “C” is an auxiliary pin plunger type switch, also 


operated by bellows `B”. It is actuated by adjusting 


screw “D” on lever arm “E” and is operated only in 


case expansion of the bellows fails to operate switch “A” 


pact size of Micro Switch products and their ability to 

handle up to 10 amperes of current at line voltage with- 
8 

out the use of relays. 


Because of their long life and rugged dependability, de- 
signers and engineers in almost every branch of industry 
are using Micro Switch snap-action switches for limits, 
safeties and interlocks. A full line of housings and ac- 
tuators make them applicable under all conditions where 
a tiny, precise, completely accurate switch is required to 
handle substantial amounts of power at line voltage. 


Your engineers should 
know all about Micro 
Switch controls. Send for 
as many copies of Hand- 
book-Catalog No. 60 as 
you need. If you are de- 
signing for aircraft, send 
for Handbook-Catalog 
No. 71 also. Write today. 


w a O R Ak — 


The basic switch is a thumb-size, 
feather-light, plastic enclosed, pre- 
cision, snap-action switch, Under- 
writers’ listed and rated at 1200 
V. A., at 125 to 460 volts a. c. Ca- 
pacity on d.c. depends on load char- 
acteristics. Accurate reproducibility 
of performance is maintained over 
millions of operations. Basic switches 

* To of different characteristics are com- 
Buy we bined with various actuators and 
the metal housings to meet a wide range 
Job! of requirements. 


More 
Wor Bons 
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Electrically-controlled governor maintains 
a constant source of power despite 
variations in load and voltage 


Developed originally for a wire recorder installation in a bomber, 
this Dumore motor has unusual control features that will step up the 
sales appeal of your peacetime products. 

An electrically-controlled governor maintains the speed of this 
motor within + 3%, compensating for variations in load or voltage that 
would affect the speed, and providing a constant source of power. 
This governor control is only one of many war-proved Dumore 
features that can be adapted to widespread postwar product appli- 
cations. There are scores of variations in speed, starting torque, 
weight-power ratio, horsepower, duty cycles, and controls that 
can be incorporated in Dumore motors to meet your exact needs. 
Whether your product will be a new one or an improved 
model of an old one, it will pay you well to “Motor-Plan” it as 
soon now as possible. A job that Dumore Engineers will be 
glad to help you do! The Dumore Company, Motor Division, 

Dept. MJ36, Racine, Wis. 


LET m. 
——— 


ause IT’S A i — f 
O ies ( Mk E | = | 
y - SEND FOR YOUR FREE 


MOTOR SELECTOR 
TODAY! 


* c 
iT DOES MORE A: 


HEADQUARTERS FOR FRACTIONAL HORSEPOWER MOTORS 
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COMPACT DESIGN 
4 
FRONT OR REAR MOUNTING 
- 


SCREW OR SOLDER TERMINALS 


@ R-B-M announces a new and improved design of 
magnetic relays rated 10 amperes at 24 volts D. €. 
and 110 volts A. C. and 5 amperes at 220 A. C. Re- 
lays rated at one horse power single phase 110 and 
220 volts A. C. Silver to silver contacts. Self-aligning 
armature. All wiring terminals accessible from front. 
Contact arrangement— single and double pole; nor- 


mally open, normally closed and double throw. Steel 


MM 


"e a^ 


mounting with A. C. and D. C. relay mounting dimen- 


sions interchangeable. Available in open type or with 
sheet steel general purpose enclosure. Bulletin 510 
on D. C. relays and Bulletin 560 on A. C. relays avail- 
able upon request. Write Department E-10... 


R-B-M MANUFACTURING COMPANY 
"Division of 
Essex WIRE CORPORATION 


LOGANSPORT, INDIANA 


MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


Paopucr ENcrNEERING — Ocronxn, 1945 





When the requirements of your job call for the 
use of a wiring assembly, have one made that 
will meet your most exacting specifications. 
You can do this at Auto-Lite. The many years 
of experience behind the work of Auto-Lite en- 
gineers and research men in developing high 


PORT HURON, MICH. 


THE ELECTRIC AUTO-LITE COMPANY 


and low tension wire for all installations help 
them foresee your needs and prepare for them. 


For help on any wire problem, or for more in- 
formation about the Auto-Lite line of wire 
and cable that includes a full range of sizes, 
shapes and materials, write to 


SARNIA, ONT, 


Wire and Cable Division 


TUNE IN “EVERYTHING FOR THE BOYS” STARRING DICK HAYMES — TUESDAY NIGHTS — NBC NETWORK 
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FOR POSTWAR JOBS 


It is an interesting commendation that many of the regular 
line of Ward Leonard Relays have so effectively served the 
needs of our Army, Navy and Air Corps. This is a tribute to 


the design and quality of Ward Leonard routine production. 


Designers of postwar products may rest assured that when 
they select relays from the Ward Leonard line, they have 
chosen relays of proven merit. The line includes types and 
capacities for practically every commercial, industrial and 


communications application. 


Bulletins available describing light, intermediate 
and heavy-duty relays in various contact combina- 
tions. Send for bulletins of interest to you. 


x * x 
BUY 


MORE WAR 
a 
\ 


- RELAYS - RESISTORS - RHEOSTATS 


Electric control — devices since 1892 


O ffices in all principal cities 


— — — — — — ⸗ 


WARD LEONARD ELECTRIC COMPANY : 63 SOUTH ST. MOUNT ' VERNON, N. Y. 
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An extremely close differential appli- 
cation using a sbunted coil circuit on 
tbe armature of a standard Strutbers- 
Dunn Type 79X AX Snap-Action Relay. 


Anything Less than 


EXACTLY THE RIGHT RELAY 


_,.,.. IS Poor Economy 


Don’t waste time and money engineering “around” a relay or 
timer that is not EXACTLY suited to your application. Nine 
times out of ten Struthers-Dunn can fit you out with standard 
units ideally suited to your uses in every respect. Actually 
there are 5,312 standard Struthers-Dunn types from which 
recommendations can be made. Each one is subject to 
almost infinite design adaptations. Going beyond this, 
Struthers-Dunn engineering experience is such 
that no concern is better fitted to design custom 
built relays to meet your specific conditions. 


STRUTHERS-DUNN, INC., 1321 Arch St., Philadelphia 7, Pa. 


STRUTHERS-DUNN 


Relay and Timer Specialists Since 1923 


DISTRICT ENGINEERING OFFICES: ATLANTA * BALTIMORE * BOSTON © BUFFALO è CHICAGO ¢ CINCINNATI © CLEVELAND 
DALLAS * DENVER * DETROIT © HARTFORD + INDIANAPOLIS © LOS ANGELES è MINNEAPOLIS «© MONTREAL 


NEW YORK è PITTSBURGH * ST. LOUIS * SAN FRANCISCO è SEATTLE è SYRACUSE èe TORONTO 
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Like other motor manufacturers, we 
have “standard” models for general- 
purpose applications. But we believe 
that a motor designed and manufac- 
tured for your particular needs can do 
a better job and build more goodwill 
for your products. 


We want to make youa motor whose size, 
type, torque specifications and power rat- 
ing are determined by requirements— 
not expediency. What’s more, our engi- 
neering experience and manufacturing 
facilities make it possible to give you this 
custom design service with all the econ- 
omies of precision mass-production. 


Into your motor will be built all the 
features that have characterized the 
rugged, reliable Sunlight motors now 
serving in American homes: full-rated 
starting capacity; self-oiling cast bronze 
journals to reduce friction and mini- 
mize the need for servicing; full-gauge 
copper wire to cut down heat genera- 
tion, and extra-heavy coatings of dielec- 
tric insulation on all wiring to guard 
against short-circuits. 


In shaping your plans for new products, 
let Packard design a motor to do that 
job better. Let Packard solve your 
motor needs. 


Buy More War Bonds 


e - 


ya 
a 


7 


Packard Electric Division, General Motors Corporation, Warren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR TWENTY-NINE YEARS 
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lr your post- 


advantages of constant speed e| 


investigate the 


SPEED VS. VOLTS 1/100 HP 


Rating of Motor 
Type BSTG-1A-2 
Horsepower — 1/100 continuous duty 
Speed — 6000 R.P.M. t1% 
Voltage — 25-30 volts D.C. 
Amps. input — .95 


Starting Torque—300% of full load torque 


~~ ee er 


! possibilities of this 
governor- controlled 


Motor 


— 
— 


Hero is a new Oster development in a constant speed, governor- 
con led motor that backs up your good judgment when you specify 
it fot applications where constant speed is a necessity. This motor is 
now f production and deliveries can be made in the very near future. 


Here are the features that assure you of satisfaction : 


ts 


Housid]: Die cast aluminum end brackets. Mild steel field housing. Totally 
encipsed. 


Finish: Black anodized end brackets. Cadmium plated field housing. 
( 
Weight: 15 oz. 


Bearings: Single shielded ball bearings, lubricated with a grease suitable for 
any specific application, Bearing housings fitted with steel inserts. 


Wirings & Insulation: Field coils and armature wound with a select grade of 
insulated copper wire and impregnated with a high quality heat and mois- 
ture resisting insulating varnish. 


Brushes: Equipped with high grade metal graphite brushes 
Beryllium copper brush springs. 


Governor: Furnished with a centrifugal governor to main- 


tain constant speed over a voltage range of 25 to 30 volts, 


Temperature Rise: Maximum frame temperature rise at 
rated output will not exceed 559 C., 


Modifications: Motors can be furnished with special shaft 
extensions, mounting arrangements, finishes, leads, etc. All 
modified units are considered special. 


AMO eS EL 


2* 
' 


John Oster Manvfacturing C 


Let us help you fit this and other 


Oster Motors fo your requirements. 
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CONTROLS HELP THIS MACHINE 
COMBINE OPERATIONS TO SAVE TIM 


ian Cw, 


HE standard boring machine drills one 
T... of a piece at a time. When the other 
end requires drilling, work must be removed, 
turned around, re-set and re-centered. The 
Buhr Horizontal Two-Way Machine illustrated 
below has the unique advantage of working 
on both ends at once, thus eliminating han- 
dling and saving time. It has been an impor- 
tant factor in speeding the production of 
Trunnion Tubes for Tanks, on which it bores 
6.875" holes 10" deep on both ends in 


one operation. 


The "3C" Control Panel (illustrated at the 
right) has all control apparatus in one gbi- 
net, making a neat, compact installation; 
easily inspected and maintained. It provides 
control for two 5 H. P. Head Motors, one 1% 
H. P. Coolant Motor and 4 Solenoid Valves, 
These are all operated from a row of "3C" 
Type D Push Buttons, conveniently located 
directly under the operator's hands on the 
front of the machine. (See illustratiqn) 


Clark specializes in controls for mod- 
ern, high speed machine tools. Let 
Clark engineers help you design thé 
proper controls for your equipment. 


A 
o 


A: THE CLARK CONTROLLER CO. 


. 1146 EAST 152nd ST., CLEVELAND 10, OHIO e EVERYTHING UNDER CONTROL 
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More than twenty years ago Chace developed 
and introduced thermostatic bimetals made of 
nickel-chrome steels, which had a longer life 
at high temperatures than earlier type bimetils 
made of other alloys. 


As a result, the manufacturer of temperature 
responsive devices was enabled to get a more 
lasting actuating element and, in consequence, 
to produce a dependable and more enduring 
appliance or control. Chace Thermostatic Bi- 
metal thus became **the heart" of many lead- 
ing temperature indicating and controlling 
devices whose sales volume steadily increased. 


Developed in years of peace, Chace bimetals 
became vitally important in war, as did the 
knowledge of our engineering and fabricating 
divisions, in the application of bimetal to 
many precision controls. 


This knowledge—now fortified by additional 
hard-won experience—will again be freely 
offered to manufacturers wishing to reéne 
present designs or to bring out new develop- 
ments. 


„CHACE co 


X 


Thermostatic Bimetals and Special Alloys 
1607 BEARD AVE + DETROIT 9, MICH. `: 


CHACE BIMETALS 


are made in 3 Specific Types 
precisely fit your néeds 


^ f 


From the product designer 
through to final assembly and 
use in the field, the Eby Spring 
Binding Post line offers top 


service based on dependability. 


The spring binding post offers 
unique advantages that can't 
be duplicated: 


1. No screw cap to tighten or 


come loose with vibration. 


. Constant, even pressure on 
the wire at all times in all 


positions. 


. Easy one-hand feeding of 


wire into the post. 
. Corrosion - resistant, long - 
life springs. 


. Complete range of sizes, 
stem lengths, and accesso- 


ries for every application. 


Replace with Eby Spring Bind- 
ing Posts — Write today. 


EBY 


INCORPORATED 


18 W.CHELTEN AVE. 
PHILADELPHIA 44, PA. 
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How to be well read on the latest 
in motor-generator sets! 


... full of up-to-the-minute information you 
should have, this book —'*Robbins & Myers 
MOTOR-GENERATOR SETS"— covers 
mounting construction of 4-bearing sub- 
base, 2-bearing union-ring, and vertical 
union-ring sets, motor and generator volt- 
ages, mechanical features, ratings, and di- 
mensions. In short, it contains the latest 
detailed data gathered from forty years of 
R&M motor-generator development. 

By illustration, chart, and table, it gives 
you all the facts on fractional horsepower 


sizes from 50 to 500 watts and on integral 


types from 750 to 5000 watts. 


Send for your copy, now. Write the Motor 


Division. Ask for Book No. 1881. 


ROBBINS & MYERS -o INC MOTOR DIVISION * SPRINGFIELD, OHIO 
€ ic — e 


anodo: Robbins & Myers Co Conodo, Ltd Trina tae} 


IORS - HOISTS - CRANES- MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 
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NEW! EAA 


A complete 24 pagé broved 
Illustrated Manual: | | 
NE DYNAMOTORS 


A 


PERMANEN. 
NMAGARS | 
fe n J TTAN $ 


‘Prom THE SMALLEST IN SIZE 
To THE LARGEST IN OUTPUT 


Engineered and built by specialists, EICOR 
DYNAMOTORS have earned their fine 
reputation through years of exacting serv- 
ice. These dependable units furnish the 
necessary high voltage power for commu- 
nications, direction finding, radio compass 
and other controls. 


Our complete line of frame sizes makes 
possible the widest available range of dy- 
namotor output ratings in the most com- 
pact sizes and weights. This assures the 
most economical size and weight for every 

This unusual Arnold manual on permanent mag- need! 

nets is the product of many months of careful The experience and skill of Eicor Engi- 
neers are instantly available to help you 
on any problem invglving Dynamotors, 
It is devoted.entirely to the consideration of Motors, or Inverters. 


research and planning. 


the factors affecting the design, fabrication and 
SEND FOR HELPFUL DATA FOLDER 


application of Alnico permanent magnets. Writ- This handy folder gives useful data 


ten entirely by Arnold engineers, its purpose is and information on EICOR Dyna- 
to help engineers in industry to better utilize motors, D. C. Motors, and otber Rotary 
i Electrical Equipment. Write for it! 
the magnetic and physical characteristics of i 


WEIGHT 


the Alnico alloys in arriving at efficient design. 
2e in 7 2% Ibs 


WRITE TODAY, 2% in 2% Ibs 


ead, for cop 3%e in. | S%toBYrin. | 4% to 7¥%a Ibs 
LE * * i r^ in 6% to 74 in 6% to 9 Ibs 


åh in 6'^ to B in 11 2 to 134 It 
5¥% in 8'2 to 10 in 17 to 212 Ib 
6X e in 954 to 12 in 28 to 36 Ibs 


[io ARNOLD DAE UOI ATE ULLA |a To WM ES Cn 1501 W. Congress 5t., Chicago, U. 5. A. 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS | DYNAMOTORS * D. C. MOTORS * POWER PLANTS * CONVERTERS 
Export: Ad Auriemo, 89 Brood 5t., New York, U. $. A. Cable: Auriema, New York 


— 
` — 


Specialists in the Manufacture of ALNICO PERMANENT MAGNETS 
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Before the Watch-rate Recorder was 
available, a week or more was required to 
adjust and time a watch. Moreover, watch- 
makers had to guess at causes of trouble. 


ELECTRONIC METHOD—American Time 
Products’ engineers developed an elec- 
tronic niethod of measuring and per- 
manently recording the rate of a watch. 
Seconds fast or slow are determined by 
comparison with a fixed frequency stand- 
ard or time scale. 


IT IS DONE— The tick of the watch 
is picked up and amplified by a pair of 
RCA 6SJ7 tubes. The amplified tick con- 
trols an RCA-2050 thyratron tube, which 
energizes a stylus to make a dot on a re- 
volving chart driven by a synchronous 
motor. Each dot on the chart corresponds 
to a single tick. If the watch is keeping 
correct time, the dots form a straight line 
across the chart. If the watch is fast, this 
line slopes upward; if slow, it slopes down- 
ward. The chart is so calibrated that a 30- 
second recording shows the timekeeping 
of the watch in minutes and seconds per 
day. The character of the pattern also 
indicates mechanical imperfections of the 
watch, such as worn pivots, lack of lubri- 
cation, eccentric balance wheel, defective 
escapement, and other irregularities. 

The frequency standard or timing base 
in the WATCHMASTER is a special-alloy, 
(mpensated tuning fork, which has an 
ccuracy of at least 0.001%. The fork 
ergy is amplified by RCA tubes so that 
' output from an RCA 6L6G drives the 
ichronous motor that rotates the drum 
ling the chart paper at exactly five 
lutions per second. This corresponds 
the 5-tick-per-second rate of the ord - 
watch. The tubes required are all 
-price standard tubes available from 
RCA dealer. 


AGES -Any watch not requiring 
replacement of parts or repair can be com- 
pletely and accurately adjusted in two or 
three minutes—saving nearly a wee':s 
time for each watch. The adjustments are 
Scientifically exact and do not require the 
Services of a skilled watchmaker. Watches 
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This watch is running 60 
seconds fast. 


can be adjusted while the customer waits, 
and a visual record, in the form of a chart, 
can be delivered to him as evidence of the 
accuracy of his watch. If extensive re- 
pairs are shown to be necessary, the cus- 
tomer has evidence of this in the chart. 


APPLICATIONS The basic principles un- 
derlying the performance of the WATCH- 
MASTER are applicable to any timing 
and control problems where high accur- 
acy and short-interval timing are impor- 
tant. For example, a chronograph has been 
developed by American Time Products, 
Inc. that records time-intervals of several 
minutes to an estimated 0.001 of a second. 
Shaft speeds can be determined either 
stroboscopically or through calibration of 
tachometer equipment. Synchronous-mo- 
tor speeds may be maintained accurately 
by direct drive or by means of auxiliary 


This watch is running 60 
seconds slow. 
eccentric escape wheel. 


i 

f 

i 
| 
Ad 


h is running 
seconds fast. It has a de- 
fective escape tooth 


It has an 


control. Secondary-frequency standards, 
useful in any general or research labora- 
tory, can be manufactured to any practi- 
cable degree of accuracy. 

TURN TO ELECTRONICS FOR SOLUTION OF 
YOUR OWN PROBLEMS Electron tubes 
are providing a practical solution to hun- 
dreds of diversified manufacturing prob- 
lems — process-control, machine-control, 
heat-treating of metals, plant-protection, 
and a host of others. Consult with RCA 
tube-application engineers for informa- 
tion or advice on the application of elec- 
tronic tubes in your own plant. For ex- 
amples of present day uses of electron 
tubes in industry, send for a copy of the 
free booklet “16 Examples of Electron 
Tubes at Work in Industry.” Write to RCA, 
Commercial Engineering Department, Sec- 
tion 62-59Y, Harrison, N. J. 


62-6336-59 


RADIO CORPORATION OF AMERICA 


TUBE DIVISION: +- HARRISON, N. J. 
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ASADENA 


MICROTORQUE... 


SENSITIVE* ACCURATE* RELIABLE 


FUNCTIONS 


Can be directly coupled to low torque indicating 
meters or movements (existing pressure, tem- 
perature gauges, etc.) by simple yoke on instru- 
ment pointer without interfering with instru- 


ment indicating function. 


Ideal for take-offs from bellows elements (pres- 
sure, temperature, flow, etc.) causing negligible 


drag on control element. 


Ideal amplifier follow-up components in bridge- 
type control—relatively large electrical outputs 


for small mechanical inputs. 


Operate directly recorder-controllers, recording 
galvanometers, milliammeters, oscillographs or 


polarized relays. 


Indicate or record remotely positions of shafts, 
meters, or other mechanical elements. 


WRITE SECTION R 


4 
SSS) 


AUTOFLIGHT 


TOFLIGHT 


STRUMENT: 


if 5 6 


POTENTIOMETERS 


FOR REMOTE RECORDING 


I 
B 


FEATURES 


Less than .003 oz. in. input torque. 

Linearity *s% or better. 

Weight less than % oz. space envelope 1” x 14” 
cylinder 

Vibration-proof, 4 to 55 cycles up to 6 g's. 

2.5 Watts power dissipation. 

Resistance 100 to 2500 ohms. 

Jewel bearings, platinum metal brush and resist. 
ance material, highest quality contact perform. 
ance. 

Long life and dependability proved in many air- 
borne and industrial applications. 

Available in 270° potentiometer arrangement or 
continuously rotatable transmitter type; toroidal 
coil tapped at 120° intervals with twin brush 


take-offs separated by 180° 


161 EAST CALIFORNIA STREET 
PASADENA 5, CALIF., U. S. A. 





- HERMETIC SEALED TRANSFORMERS, 


a type for every requirement 


May we cooperate with you on design savings 
for your applícation...war or post war 





280 VARICK STREET NEW YORA 13, N. Y. 





4 


Ho | 


FLEXIBLE 
INSTANTANEOUS 
RECYCLING 
REASONABLY 
PRICED 


COMPACT 


AGASTAT 


ELECTRO-PNEUMATIC TIME DELAY RELAY 


ELIZABETH AGA NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 


— 
y * — greet 
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(CREATIVE ELECTRICAL 
ENGINEERING... 


Motors, Generators, Motor Gen- 
erators and Voltage Regulators 


© THE Lelan d ELECTRIC COMPANY 


DAYTON, OHIO » IN CANADA, LELAND ELECTRIC CANADA, LTD.... CUELPIT, ONTARIO 
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NEW DRAKE NO. 2/6 
JEWEL LIGHT ASSEMBLY 


— — REDUCE COSTS 
ERE’S a heavy duty miniature base 


assembly designed for use on rugged IMPROVE QUALITY 
equipment, Socket assembly and mount- WITH EAGLE AUTOMATIC TIME OR COUNT RELAYS 
ing tube are of one piece . . so durably 


i B — Designed and built to give long life and de 
) e ever ed replace ant. S T 
| uilt th y never nei ] re plac ment olde I pendable service for machine tools, molding 


terminals eliminate danger of connections jresses, heat treating and other applications 
- F J 


becoming loose thru vibration as with WRITE Bulletin Ne. 281 
screw terminals. Mounts supplied with TOD T i E rs 
colorless, smooth glass jewel frosted on ; — — wae te 
back. Your choice of colored discs placed 

behind jewel offers advantage of glass EAGLE SIGNAL CORPORATION 
appearing white until lamp is lighted. a Saag ea a saut —S— 
+276 is only one of a big line of better aim 


Drake Socket and Jewel Light Assemblies 


“standard or special types. THIS THERMOSTAT IS SPECIALLY SUITED 
FOR ELECTRIC HEAT APPLIANCES 


HOT PLATES OVENS CASSEROLS 
PERCULATORS IRONS BROILERS 


THE NEW NB E WAFFLE IRONS GRILLS COOKERS 
DRAKE ; ^ 


NO. 75AP 





TYPE RSK-BB FOR BUILT IN 
USE. HAS RIBBON TERMINALS 


FOR 110 VOLTS OR 220 IF DESIRED B dM suit acconoance with 


UNDERWRITERS’ REQUIREMENTS 
The New Drake~No. 75AP is designed for 110 


volt circuits. However, the Resistor we can sup- 
ply readily adapts it for use with 220 volt cir- 
cuits, if desired. This sturdy, rigid, Jewel Light : : : I 
Assembly never needs replacement. This is an The labor-saving ribbon terminals on this thermostat 
underwriter's approved unit, for use with Mazda speed assembly and reduce costs. The rugged design 
S6, 110 volt, 6 watt, candelabra, screw base lamp. > : 
We caa ship the 75AP complete, with lamp of these units has contributed to the trouble-free 
installed, if so specified. The lamps are easily operation of many industrial devices. For trouble-free 
removed with our S6 Lamp — i 
Remover —a real convenience operation in your appliances consult Ulanet for ther- 
when large numbers of these mostatic components. We can expedite the solution 
( ( units must be serviced. You : : i 
A ^ 
<. NE - can depend upon DRAKE for to your problem if you will tell us what you desire to 
S ey J \. any type of standard or custom accomplish. Please send complete thermal and elec- 
SS built unit required. Do you | i i Ls * 
have our catalog handy? | trical data and operating conditions, when writing. 


SOCKET & JEWEL LIGHT ASSEMBLIES GEORGE ULANET COMPANY 


104 EAST KINNEY ST., NEWARK 5, N. J. 
D RAKE h DEVELOPED, DESIGNED 
tried thermostats =: 


| 
ALSO A COMPLETE LINE THERMAL TIMERS 


Propuct ENGINEERING — Ocroser, 194) 





' Howell Protected Type Motor, shown, gives com- 
' protection against dripping liquids, metal chips 
other falling particles. Completely streamlined— 
'ing non-breakable steel frame—malleable or steel 
-cast iron end plates and cast iron, weatherproof 
iinal box are standard construction features. Spe- 


lal horizontal and vertical mountings are available. 


lable in sizes 5 H.P. and smaller. Other sizes and 
types available up to 150 H.P. 
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Years of building Howell Motors, to meet the exacting require- 
ments of the automotive, dairy, food and other important 
industries, have enabled us to make them better than ever. 
Today, as always, Howell Motors are quality-motors. They are 
quiet-operating because they are statically and dynamically 
balanced. They are better performing because they are built of 
the finest materials—copper or bronze rotors—and completely 
insulated. ‘They are trouble-free on the job because they are 
designed for the toughest tasks in industry—consequently, they 
perform better on all jobs. For your postwar need in specialized 
or standard motors, from 14 to 150 h.p., phone the nearest 
Howell Representative today. 


HOWELL ELECTRIC MOTORS COMPANY 


HOWELL, MICHIGAN 
Manvfacturers of Quality Motors Since 1915 
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WARM THOSE HARD-TO-HEAT SPOTS 
— WITH G-E 
PUE "EMIL OE 
— Y / CONVECTION 
HEATERS 


Use them to heat drafty corners, tool sheds, 
guard houses, and other hard-to-heat locations. 
Just connect them to the nearest outlet, snap 
the switch and direct the warm, clean air 
wherever it is needed. These handy electric 
heaters are available in portable and suspension 
models. Ratings, 2 to 15 kw. Highly efficient, 


unusually durable. PRICES FROM $46.00 
SEND FOR GED-650 


This catalog wil give you the 

complete story on Calrod heaters 

and other G-E midget heaters; 

wil help you select the midget —R 

heater best suited to your needs. bin 
General Electric, Schenectady 

$, N. T. 

*OTHER G-E HEATERS: CONVECTION HEATERS @ IMMERSION HEATERS 

STRIP HEATERS @ CARTRIDGE HEATERS @ CALROD HEATERS @ FIN CALROD HEATERS @ HEATING CABLE 


GENERAL # ELECTRIC 


Universal Headlight Switch 


Switches and Sockets for Standard and 
Special Uses in the Automotive, Avia- 
tion and Electronic Industries. 


If your product, process or service re- 
quires consistently dependable contact 
switches, sockets, plugs, terminals, pilot 
lights or connectors you can depend 
upon this line backed by 31 years of 
cumulative experience. 


CoLr-HrRsEE 


COMPANY 
QUALITY ELECTRICAL AUTOMOTIVE EQUIPMENT 
54 OLD COLONY AVENUE, BOSTON 27, MASS 
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BAR OF WHAT? 
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Graphite or 
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ARBON, in all fdkms, volatilizes without melting at temperatures 

far above those €ncountered in coramercial operations. 

The use of large €arbon blocks for blast furnace linings is an excel- 
lent example of cdtbon’s extraordinary ability to retain its shape—and 
strength under jfessure—at white hot temperatures. In addition, it is 
highly resistant,fo chemical attack by the most corrosive slags. Hence it 
has become thg preferred material for many high temperature applica- 
tions in the metallurgical and electrochemical fields. 

Graphite’ very low coefficient of thermal expansion—.0000015 per °F 
—explains why some graphite molds for ferrous and non-ferrous metals 
— everal thousand pours without longitudinal or cross-sectional 
change. Graphite electronic tube components, at temperatures far ex- 
ceeding operariorial requirements, maintain an unmatched degree of 
dimenfonal stability. 

Fdtthermore, "National" Carbon and Graphite are available as porous 
matérials or in the form of “Karbate” impervious products for the chemi- 
caWindustries. We invite your inquiries on the many applications and 
inftallations of these highly versatile materials of construction. 


/ 


fr words '""National'' and "Karbate' are registered trade-marks of National Carbon Company, Inc. 


— — — — — — 
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NUM BER THREE 


es ANN NOTICE 

T WN M \ Pide: 

W \\\ , For production furnaces either 
x \\ W 4* | electric or fuel fired—for any heat 


\ wee treating process—for handling an) 


product or for a) production, 


consult The Electric Furnace Co., 
Salem, Ohio . . . Our large and 
experienced engineering staff and 
ample manufacturing facilities 
enable us to make reasonably 


prompt deliveries. 


© 
[HÉ ELECTRIC FURNACE CO. 


SALEM, OHIO 
U.S.A 


+ 


T 
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DC means SC...Selenium Cone rsion 


for magnetic chucks. In a typical case, 

a Selenium rectifier, assembled on 3 | 

days notice and operating directly from | 

a 3 phase line without transformers, | A N 3155 
supplied 220 volts DC to magnetic 


chuck. Less space, lower cost, higher 
AN 3155-50 


efficiency and better operation proved POW F E 50 WATT 
DC means SC...Selenium Conversion. | | 


. 
SEND FOR BULLETIN “saan 


If you use DC...get the facts on SC! 


Totally enclosed in accordance with Army-Navy specifications 
(AN-R-14A). 


Permanently sealed in dust-proof, corrosion-proof metal cases. 


Smooth control, rugged and thoroughly dependable under the 
SELENIUM CORPORATION most severe service conditions — shock, vibration, humidity, heat, 
cold, and altitude. 
Hardwick, Hindle is proud of the excellent performance of these 
f A M a N | C A power rheostats on thousands of planes flying in every theatre of 
0 war under all climatic conditions. And they will prove to be in- 
valuable in innumerable post-war applications. 


Let us send you technical data and detailed information on these 
1719 WEST PICO BOULEVARD and many other rheostats and resistors with H-H exclusive features. 


LOS ANGELES 15, CALIFORNIA W rite today for our new catalogue. 


EXPORT DIVISION: FRAZAR & HANSEN & HARDWICK, HIN DLE, INC. 
RHEOSTATS and RESISTORS 
SUBSIDIARY OF 
THE NATIONAL LOCK WASHER COMPANY 
ESTABLISHED 1886 
Newark 5, N. J., U. S. A. 


301 CLAY STREET, SAN FRANCISCO, CALIFORNIA 


IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA 
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Design engineers looking for peak efficiency and long 
life in fractional H.P. motors, will pick a QUIET motor— 
A BALLENTINE MOTOR. Because only skilled 
craftsmanship, strict adherence to close tolerances, 
precision dynamic balance plus modern manufacturing methods 
and equipment can produce a truly QUIET motor. In 
BALLENTINE MOTORS, the engineer finds all these 
factors—at their best —combined with suitable mechanical and 
electrical design. Quiet BALLENTINE MOTORS are 
available in ratings from 1/1000 to 1/6 H.P.—adapted to your 


specific application. Write for descriptive bulletin. 


BALLENTINE MOTORS 


Manufactured by 


RUSSELL ELECTRIC COMPANY 


348 W. HURON STREET, CHICAGO 10, ILLINOIS 
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VERSATILITY und dependability were paramoun 
when Alliance designed these efficient motors — 
Multum in Parvo! . . . They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con. 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model "K" Motor and 
the Model "MS" are the shaded pole 
induction type — the last word in 
efficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power outputs ranging up- 
wards to 1/100 H. P... Alliance 
moters also can be furnished, in 
quantity, with variations to adapt 
them to specific applications. 


DEPENDABLE 


Both these models uphold the Alliance 
reputation for all 'round dependa- 
bility. In the busy post-war period, 
there will be many "spots" where 
theseMiniature Pow- 
er Plants will fit re- 
quirements . . Write 
now for further in- 
formation. 


Model “MS” — Full Size 
fotor Measures 
134"^x 2x 314" 


New Model “K”— Full Size 
Motor Measures 
2%” x 2%" x 3%” 


Remember Alliance! 


| ANY TYPE 


ITs THE CA 


With its quick click, the one-piece Mu-Switch 
blade gives positive control in press-to-open, 
press-to-close, and single-pole, double-throw 
circuits. Heavy duty contacts and rigid control 
of spring blade structure assure long life at 
Underwriters’ Lab. listings up to 15 amperes, 
125 volts a-c; the d-c type, with blowout mag- 
net, handles over 2 kilowatts. New Mu-Manual, 
No. P-105, available October 15. Write today 


for your copy. 


MU-SWITCH 


CORPORATION, INC. 


CANTON, MASSACHUSETTS 


COILS 


PAPER SECTION 
BOBBIN 

EXACT LAYER 
ANY INSULATION FORM WOUND 


Q 


ANY SIZE 
ANY WIRE 


ANY QUANTITY IMPREGNATED 


CLOSE RESISTANCE TOLERANCES IF REQUIRED 


MODERN MANUFACTURING FACILITIES 
THOROUGHLY SKILLED PERSONNEL, 
EFFICIENT METHODS. 


Echo Electrical Manufacturing Company 
1922 FREEMAN AVENUE 
CINCINNATI 14, OHIO 
1945 
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New Mossman Series 4500 five 
position "gear shift switch", 


This illustration shows lever handle 
locked in one of the four active posi- 
tions... all may be either locking 
or non-locking. 


A five position heavy duty lever switch . . . the new Mossman 
Series 4500 . . . has been developed to meet new and 
unusual requirements for precision switching. 


This Series 4500 Switch is built of the same high grade 
materials specified by the U. S. Navy. A rigidly braced, 
heavy brass frame supports a chromium plated latch plate 
and spring-actuated piston, in which a roller is mounted 
clevis fashion. Axles, stop pins and piston are stainless steel. 
Plated phosphor bronze springs have spun-in heavy duty 
silver contacts. 


Contact ratings are: Standard Heavy Duty — °° diameter, 
fine silver, 10 amperes; Extra Heavy Duty — Ži” diameter 


Applications for MOSSMAN Series 4500 


Safety selective switching 

Emergency transfer of spare equipment 
Equalization of multi-generator operation 
Hoist control 

Crane control 

Motor starting, stopping, reversing 


MOSSMAN 


silver alloy, 20 amperes; both 110 volts A.C. (non-inductive). 


The Series 4500 Switch provides the same unusual flexi- 
bility of circuit arrangements which have enabled Mossman 
Switches to meet exacting demands of circuit control. It has four 
independent contact spring pile-ups,each of which is actuated 
either locking or non-locking. Contact assemblies are built 
up from standard forms. They may be “make”, “break”, 
"break-make", or single pole double throw open neutral. 


In all positions except the center or neutral position, the 
action may be locking or non-locking. The switch always 
locks in the center position. A special feature is that the 
Series 4500 Switch is not provided with fixed stops. Action 


of the different positions may be changed by inserting or 
removing stop plates beneath the escutcheon. A special 
safety latching feature is also available. 


This new switch is typical of Mossman engineering to meet 
new and unusual requirements with the best in precision 
switching- components, Where desired, Mossman Switches 
may be supplied with special housings, wiring and other 
features to meet your requirements. 


Mossman engineers are located in principal cities to co- 
operate with you on special switching problems. Write us 
for the name of your-nearest Mossman representative. 


DONALD P. MOSSMAN, INC., 612 North Michigan Avenue, Chicago 1I, Illinois 


MOSSMAN 
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(C MOTORS 


ARE KNOWN . . . BY THE WAY 
THEY CAN OVER-WORK . 


Furnishing power to drive over-worked ma- 
chines is a good test of motor stamina. And 
this is exactly what K-C motors have been 
called upon to do over the past few years. 
lt is from service such as this that engineers 
have had an opportunity to study K-C 
motors and evaluate their performance. 
And it is from this kind of experience that 
designers, charged with product improve- 
ment, will specify K-C Motors for post-war 
applications. 


Capacitor-start power motors for con- x1 N G STO N- 0 N LEY ELECTRI C C 0. 
tinuous heavy duty, !^, !5, * - E. - P. 
single-phase and 1}, 1 2, Vo 


5. polyphase. 86 Brook Avenue, North Plainfield, N. J. 


Sealing m 
PERFORMANCE AGAINST 
HEAT AND COLD 2 | Post-War Planning 


P è Guardians have ably served in war and peace. When victory 
d is won and your production is resumed, Guardians will be ready 
" to serve you again. 


Guardian Direct Drive Couplings have exclusive rubberized 
cushions. No parts to get out of order, or to lubricate. 


WRITE FOR INFORMATION 


\ IN YOUR 


GUARDIAN UTILITIES CO. 


223 EK. MICHIGAN STREET MICHIGAN CITY, INDIANA 


INDUSTRIAL 
MARINE 


A d filled f AIRCRAFT 
cme compoun ie transtormers Can 

enublr withstand a wide range of ELECTRONICS 
temperature variation. Acme 417 com- 
pound is entirely free from parrafin. Has 
a low expansion and contraction factor; 
high thermo conductivity; forms a perfect 
seal. Acme engineered transformers with 
417 compound may be the answer to your 


sel Ele« 
problem. Write. 


units: Mact es de ined § 


THE ACME ELECTRIC & MFG. CO. : STIS 
68 Weter St. © © © o Cuba, NY. COMPLETE ENGINEERING SERVICE 


Our er igineers will De pleased to discuss your g 


aid in the design oers Aa 


ELECTRIC SPECHLLTY C0. 


— 208 SOUTH ST. STAMFORD, CONN, 
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RNC DS 


15 horse 
power Century T 
drivin : ry otally Enclos d 
Me " — spindle a e m Motor 
ected against dust, chips, and mne motor is 
: mist. 


— — 


— — — 


d 
— 


- MAXIMUM PROTECTION nese 


ATMOSPHERES - - - Use CENTURY 


DESTRUCTIVE 
p Fan COOLED MOTORS 


TOTALLY ENCLOSE 


The thorough protection of the vital parts 
Enclosed Fan Cooled Motors guards agai 
tive forces as abnormal amounts of metalli 
dusts, metal cuttings, coolant fog or mist, © 


dust, chips, etc. 


of Century Totally 
nst such destruc- 
c and abrasive 
il-laden factory 


The inner sealed frame of these motors prevents destruc- 
tive, dust-laden atmosphere from getting into the motor. 
Another feature that contributes to longer motor life is the 
effective cooling of Century . A large, enclose 
fan forces a controlled blast of cooling air through the large 
air passages, Over the active magnetic material and around 


the bearing housings. 


For protection that will keep 
destructive atmospheres, specify Century Totally Enclose 


Fan Cooled Motors. FC Motors are only one of the wide 
range of sizes and types of Century Motors from 1/8 to 


600 horsepower. 
7 | 


CENTURY ELECTRIC COMPANY 
St. Louis 3, Mo. 


1806 Pine Street 


Offices and Stock 


your machines operating in 


Points in Principal Cities 


Pri 945 
l CI s, 
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Bearing Race Gauge — 
measures outer groove 
to 5/100,006". 


Inner Race Gauge — . 
checks bearing seat 
to 5/100,000". 


Radial Freedom Gauge — 
makes difficult inter bear- 
ing check quickly. 


Electronic Comparator — 
general purpose; checks 
against Jo-Blocks. 
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Pror 
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Ring Gauge Com- 
parator — checks gauges 
to 25/1,000,000"'. 
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from the m ag l 


Heres fine manufacturing calls for working 
tolerances not of thousandths — but ten thou- 
sandths, hundred thousandths and even millionths 
of an inch! One of the secrets of Jack & Heintz low 
cost mass production of high precision equipment 
lies in the ingenious electronic measuring gauges 
used throughout the eight plants. 

With one of these J&H-developed-and-built gauges 
even an inexperienced worker can make a compli- 
cated precision measurement in a second. For labora- 
— experiments, Jack & Heintz engineers have 
made an electronic gauge capable of measurin 
2/1,000,000"! One of die shop gauges oe 
is calibrated to 25/1,000,000; others in common 
use are measuring ten thousandths and hundred 
thousandths day in and day out. 

While most of these gauges fall into the “special 
purpose” classification, they do have one thing in 
common. That is the basic electronic circuit system 
that makes them so highly accurate. This method of 
measurement is new and, as perfected by J&H en- 
gineers, has unlimited possibilities for use wherever 
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v tube gf electron - 


exceptionally precise checking of parts must be 
done quickly. 

Jack & Heintz has made effective use of these elec- 
tronic devices to speed war production. They can 
be adapted to postwar gne too. Merely by 
changing the holding fixture on each gauge, the 
magic tube of electronics can be converted to speed- 
ing finer things for better, lower cost peacetime 
products. 

If you have a measuring, checking, testing or 
production problem that calls for forward-seeing 
engineering such as this, get in touch with Jack & 
Heintz today! 

Jack & Heintz, Inc., Cleveland, Ohio, manufac- 
turers of Aircraft Engine Starters, Generators, Gyro 
Pilots, Gyro Flight Instruments, Magnetos, Motors. 


—— 


Jack a HEINTZ 
cIneorporáted 
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100 YEARS 


Parts like these are COLD-FORGED for 


maximum strength... extreme accuracy 


best appearance . 


Every one of the fasteners shown above 
has been RBC"W cold-forged and pro 
vides the maximum in desired qualities 

RB&W cold forged 
maximum strength, 
forging 


products have 
because this cold 
process intensifies the grain and 
forms unbroken flow lines in the metal 
Ihe operation of cold-forging also acts 
as an automatic inspection of the material 
for any serious seams or imperfections 
in the material will immediately be 
opened up and revealed. 
@The RB&W cold-forged product has 


extreme accuracy and fine finish because 


the modern cold-forging equipment em 
ployed holds the work to close toler 


ances. 

The RB&W cold-forged product shows 
minimum manufacturing cost because of the 
high speed of RB&W's equipment and 
because the cold-forging process vir 
tually eliminates scrap waste. 


The Longest Experience in 
Automatic Cold-Forging 


This is RB&W's 100th year. Among 
the various manufacturing processes in 
which RB&W pioneered is automatic 
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minimum cost 


cold-forging. This unmatched experi 
ence—and our expanded facilities —make 
RB&W your logical choice for cold-forged 
parts. So keep both cold-forging and 
RB&W in mind; when war-time obliga- 
tions are fulfilled, RB&W's equipment 


will again be available. 


RBW 


Russell, Burdsall & Ward Bolt and Nut Compony. 
Factories at: Port Chester, N. Y., Coraopolis, Pa., Rock 
Falls, lll. Sales offices at : Philadelphia, Detroit, Chicogo 
Chattanooga, Los Angeles, Portland, Seocttle.. 
industry's most complete, easiest-to-use catelog. 


with the 
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Economy Z 


1clency 


emailer Unlemiledl Travl 
BALL BUSHINGS | 


For Reciprocating Motions 


The advantages gained from the use of ball bearings for rotating parts 


can now be obtained on sliding members. 


The size, weight and cost of your entire mechanism can be sub- 
stantially reduced by the elimination of friction in recipro- 
cating parts. Savings from the use of smaller drive motors, 

gears, linkages, etc., more than offset the cost of Ball 
Bushings. Operating economies due to reduced 


load and longer life are continuing dividends. 


Ball Bushings cannot cock or bind on a 
shaft because the bearing balls remain 
centered under load which conse- 
quently permits compact, light- 
weight construction. 
Ball Bushings allow un- 
limited travel for reciprocat- 


ing mechanisms. 


Rolling contact, plus sealed-in 
lubrication, enables a long life of anti- 


friction precision alignment. 


Standard production sizes have not yet been 
decided. Our Engineering Department will wel- 
come the opportunity to consider your specific 
application and make recommendations. Limited 


quantities for prototype products can now be furnished. 


*BALL BUSHING identifies the longitudinal ball bearing made by 


'WRIFTNASTER. PRODUCTS. 
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THRIFTMASTER 


High Pwodudléon DRILLHEADS 


The maroon band here fea- 
cured identifies THRIFTMASTER 
High Production Money 
Making Drillheads. Your 
parts blueprints will bring 
recommendations and quota- 


tions. Literature on request. 


DETROIT REPRESENTATIVE 


B. E. PARISH + 3340 FENKELL AVE. + DETROIT 21, MICH. 


MULTIPLE SPINDLE 
ipao 


TES — 


Dtvtiiof ot 


THOMSON INDUSTRIES, INC. 
29-05 — —À — Island City 1 - New York 





...ünd now over 1,100,000 close-tolerance* 


7$ gagings from that ELGIN sapphire Gage! 


STEWART-WARNER REPORTS 


SAPPHIRE 
OUTWEARS STEEL 


MORE THAN 


1000 tol/ 


*GAGING SHAFT GROUND TO .001 TOLERANCE 


he 


While outwearing 7000 steel gages and n = 
1200 carbide gages, this company—and em * 
others. too — have SAVED Replacement i 2 


Gage Costs—Worn Gage Rejects— Gage 


—— 
A 


Checking Time — Production. Supervi- 
sorv Time while INSURING continuous. 
uninterrupted PRODUCTION. 


> the sate v » : i ) 
Ine rt. « hemi ally stable EL( rl N SAP- Double Ring Sapphire Gage — Used continuously right off the crinders 


PHIRE is dimensional fidelity personi- = bond ; - € 
. lhe Elgin Gage is used “right on the line no babying 


fied. Check the SAVINGS Elgin Sapphire month after month by Inspector A. N. Nathan. In 
can make for vou—even on short runs. over a year of continuous usage the gage has required 


no servicing. 
America’s best equipped Sapphire Fabricator 


Elgin National Watch Company 
SAPPHIRE PRODUCTS DIVISION 


932 Benton Street, Aurora, Illinois : | ( | N 
d * 
* 
SALES SOLICITORS: 
NEW YORK CITY CHICAGO, ILLINOIS DETROIT, MICHIGAN 


John F. Diehl Company, Elgin National Watch Charles R. Burgess & 


1728 Grand Central Company, Asso 
Terminal 35 E. Wacker Drive 838 Maccabees Building DIMENSIONAL FIDELITY IN 
BUFFALO, NEW YORK ANDERSON, INDIANA GAGING OPERATIONS 


OAKLAND, CALIFORNIA 
Don W. Patterson Mr. R. L. Witsche, 
H. E. Linney Company 


Company, Dist. Eng., 
5801 College A 
2012 Rand Building 1030 Sherman Street 9! College Avenue 


AMSTERDAM, NEW YORK CLEVELAND, OHIO LOS ANGELES, CALIFORNIA PORTLAND, OREGON SEATTLE, WASHINGTON 
«John E. Larrabee Co, Production Tool Co Burklyn Company Burklyn Company Burklyn Company 
3 Market Street 2479 Lee Road 3429 Glendale Blvd 723 E. Burnside Avenue 1305 Dexter Avenue 
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DU PONT EXPLOSIVE RIVETS 


Here's how these fast-working fasteners 


... simplify design 
. .. Speed production 


Du Pont Explosive Rivets aren't something new. Hundreds 
of millions have been used in America's famous fighting air- 
planes... the B-29, Corsair, Martin Bombers and scores of 
others. They helped simplify design... speed construction. 


What These Fasteners Are for high-speed blind riveting and all conventional fastening 
jobs. In many instances they permit simplification of designs 
and lead to more economical production. Strengths of these 
Rivets are only slightly less than corresponding solid rivets. 
Since Explosive Rivets have a neat, smooth appearance, no 
head-finishing operations are necessary. 


Explosive Rivets are just what the name implies. They 
are fastened in place by expansion of a small explosive 
charge in the Rivet shank. Instead of using pneumatic 
hammer and bucking bar (a 2-man job), these Rivets are 


easily set by one operator. (* The improved Rivet bas a straight cavity extending the entire length 
of the shank. This contains the charge. Result: expansion of the 


shank fills the hole completely. Close-fitting tolerances are unnecessar).) 


SIZES AND TYPES AVAILABLE 


Standard 


Head Types Diameters 


Grip Lengths 
Cross Sections of Unexpanded and Expanded Rivets 


1/8" 1/8” (for thicknesses up to 

5/32" 1/8”) 

3/16” 1/4” (for thicknesses from 
1/8” to 1/4”) 


How Explosive Rivets Work | Modified 


Brazier and 
After Rivets are in place, one person applies the tip of Countersunk 
an electrically heated Du Pont Riveting Iron to the Rivet p 3/8” (for thicknesses from 
heads. Heat fires the charge... expands the shank so — — — 1/4” to 3/8”) 

that it completely fills the hole. A large barrel-shaped "amine r — ra nom 
head is formed on the opposite end of the Rivet. This 

locks the Rivet securely in place. Result: a strong, tight joint. MATERIALS 

improved Design for Peacetime Production | Explosive Rivets are made of various materials: 


Aluminum alloys: 17S-T, 52S, and 56S (for magnesium sheet 
Explosive Rivets of a new and improved design* now work), Brass, Copper, Mild Steel, Monel Metal and others. 


meet the needs of peacetime mass production.They're ideal eee = — — 


| 
e á : 
| 
| 
| 





Il Easy to Insert 


Du Pont Explosive Rivets are produced 
with standard diameters. Because the 
entire rivet shank expands, close hole 
tolerances are not required. This saves 
time ... assures a better job. 


©) Quick to Set 


The tip of a Du Pont Riveting Iron” is 
brought in contact with the head of 
each Rivet. In from 2 to 4 seconds, de- 
pending upon size and type of Rivet, 
the shank expands to make a strong, 
tight joint. Couldn't be simpler. 


à DE 3 - ; d : ——— pi **A riveting iron is available 
ial $c Mate: ts Shin ee HAMM Eoi y Bub. AL. Et dd to meet your requirements. 
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„NOW ready for peacetime use 


TYPICAL APPLICATIONS 





Every Industry Can Use: 
a These Speedy Fasteners 


/ ( ( S f Ex 

chassis, bodies, accessories, ports. 

REFRIGERATION ane 

—Cabinet construction for farmand | 
home freezers, locker plants, com- 


Butt joints, straight or over H-sections. 


8* 
Ad 


VILL 


3 I ⸗ 


7 


LLL 
VL — 


Joints fastened from one side with countersunk rivets. 


pee ALLL LLL LLL ALAA LLL L AA M 
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Y 
Y 


Fastening sheets to tubes, ducts and similar channels. Tough 
jobs are made easy. 


EXPLOSIVE RIVETS 


Provucr ENGINEERING — OctosEr, 1945 





E 


"TT & Hil 


ui. 


n 
$ 


TELL 3* 


— COMPAR 


Machine $Cret's ane ] rede ] orm 
` 
meg ` Us a con a y : * 
JES G fi * Jy | 
] 7 / ` e fi 7 
; ese fu Heu ! e si d M6aders, ui b 

€ 6 . € f , 

y^ 

IHNJorm ttt 2 4 rit or "741 cot 1€5 





.....IN USING LAMSON LOCKWASHER 
SCREWS..JS TIME..AND SAVING TIME 
SPEEDS PRODUCTION, 


You save time in not having to match lockwashers 
to screws, more time in not having to place lock- 
washers on screws, and still more time in not 
having to inventory and handle separate stocks of 
lockwashers and screws. This time-saving fea- 
ture is One you Cannot escape enjoying. You 
simply order the proper size screw you want, the 
type and size lockwasher you need, and then you 
get them together, as a unit. And of course you 
apply them as a unit—manually or with automatic 
hopper-feed screw drivers. And in dis-assembly 
as in assembly, this time-saving, temper-saving 
feature works for you all the time. You simply 
cannot lose the time-saving feature this fastening 
insures by its use. 

Time-studies are not needed to demonstrate that 
reaching for a screw and reaching for a lock- 
washer separately takes more time than reaching 
for both at once when joined inseparably to- 
gether. It’s just good business to use them where 
possible because of the time-saving bonus you 


And 


their cost is little or no greater than if lockwasher 


get on your assembly costs. incidentally 


and screw are purchased separately! 


ntil now most of Lamson’s lockwasher screws 


were 


SHIPMENTS, SALES 


washer screws. Ask for it with the convenient 


coupon below. Samples will be sent on request. 


THE LAMSON & SESSIONS COMPANY, General Offices: Cleveland 2, 0. 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


“BOLTS, NUTS & SCREWS”—1944 REVISION. Cloth bound. Limited 
edition, 180 pages of technical, practical information. Sent prepaid for 
$1.00—cash or check must accompany your order. 

“BOLTS ARE IMPORTANT!” —24-page booklet of currently useful informa 
tion for buyers of headed and threaded products, and describing Lamson 
& Sessions’ specialty fastenings which have wide industrial applications 
—now, and in the post-war period. Sent gratis, 


“THE LAMSON BLUE BOOK”—is our standard Catalog of standard prod 
icts excepting Ouf Aircraft products. Sent gratis. 


“SIMPLIFIED STOCK LIST”—Of bolts, nuts and screws, conforming to 
latest revisions of the Office of Price Administration, and of great value 
in showing you in what ratio quantities of various standard products 
are kept in stock for deliveries, by your jobbers and in our own (and 
other bolt manufacturers’) warehouse stocks. Sent gratis. 


going into war material, for saving time ——-— HERE'S A COUPON FOR YOUR CONVENIENCE- — —- 


was one of the most effective weapons we had 


and saving time in making repairs, adjustments 


THE LAMSON & SESSIONS COMPANY « 1971 West 85th Street « Cleveland 2, Ohio 
Please send us (1) Lamson Blue Book [J Bolts, Nuts and Screws ($1.00) 


O Bolts are Important! C Simplified Stock Sizes 

Send information on [] Cap Screws and Set Screws 
g Bolts O Machine Screws 

] CB,HP,SF Nuts [) Lock-washer Screws 


and replacements contributed to faster movement [] Cotters 


O Lamson Lock Nuts 


of supplies to fighting fronts. More than ever T] Thrd. Formiag Screws 


before, this time-saving feature will be important 


; "1 litle or Kind of Work 
to you in your future production. 


, 4 p eg Employed t by (Name of ompany) 
A new folder is ready for you providing complete 


information, lists and stock sizes of Lamson lock- Street Address 


No. 1958—Copyright 1945- 


i 

| 

| 

| 

| 

| 

| 
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| Name of Individual 
| 

| 
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City and State The Lamson & Sessions Co. 
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LAMSON & SESSIONS 


BOLTS - + NUTS -+- COTTERS - - CAP SCREWS - - SPECIALS 
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Your Jobber Stocks the Lamson Line 





VERSATILITY 
<= DEPENDABILITY 


= ACCEPTABILITY! 


One of the reasons. for 
Gerotor’s steady acceptance 
by manufacturers of machinery 
is the unusual versatility of 
Gerotor Hydraulic pumps. Such 
a reputation must be earned 
—and Gerotor has demonstrat- 
ed its versatility by its adoption 
as standard equipment on a 
wide variety of nationally 
known machinery for both 
war and post-war uses. 


SINGLE UNIT MODEL If you have a tough pump 


problem, why not let the 
Gerotór Engineering Staff help 
you solve it. 


GER TOR 


HYDRAULIC PUMPS 


DOUBLE UNIT MCDEL E 


v MÀ 


\ 


GEROTOR MAY CORPORATION - BALTIMORE, MD. — LOGANSPORT, IND. 
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We need fowr handi POINT OUT 


THE MAJOR FEATURES OF THIS MOTOR 


Bu: you need only one head... 
and two minutes... to appreciate 
these. design advantages of the 
new Crocker-Wheeler Protected- 
Type Motor. 


l. Frame and shields have no 
openings above the horizontal 
center line, which means that 
dripping liquids, falling metal 
chips, etc. can't get inside the 
motor to damage the interior 
working parts. 


2. Vinylastic insulation makes 
coils dirt, oil and moisture resis- 
tant to a high degree. Phase in- 
sulation provides added protec- 
tion. Treatment in thermo-set- 
ting varnish lengthens insulation 
life and prevents destructive vi- 
bration of coils. 


3. Bars, fans and end rings of 
Alucast rotor are die cast in one 
operation from aluminum alloys, 


> aa 


forming a practically indestruc- 
tible rotor. All rotors are dy- 
namically balanced to assure 
smooth, vibrationless operation. 


4. Patented bearing seal for ball 
bearings (sleeve bearings are op- 
tional) is so effective that re- 
greasing is required only once a 
year or even less frequently, 
hence maintenance expense is 
negligible. This seal permits use 
of softer grease, for better lubri- 
cation and longer bearing life. 


Write on your company letter- 
head for a FREE copy of de- 
scriptive bulletin DL-121, which 
tells where these motors should 
be used. Or if you prefer, one of 
our field engineers will be glad to 
help you decide whether this is 
the type of motor you need. Write 
today ... no obligation. 

nw 


Co wm e BR 


THESE COUPLINGS 
HAVE UNIQUE 
FEATURES, TOO! 


The Crocker-Wheeler resilient flexible 
coupling consists of a spider, a flange, a 
ball retaining cover and six synthetic rub- 
ber balis—that's all there is to it! And yet, 
this is more than just a trouble-free coup- 
ling—it actually adds years to the life of 
both the driving and driven machines, 


| The balls transmit torque, absorb shock 

| and vibration, yet do not transmit end 

| thrust. Available for shaft diameters up to 

| 8^, these couplings require no lubrication, 
no maintenance of any kind. Write for 
complete information. 


CW-4 


* 72. 

Cig h Ww uw 
A DIVISION OF JOSHUA HENDY 
Branch Offices:BOSTON- BUFFALO CHICAGO- CINCINNATI- CLEVELAND- DETROIT -LOS ANGELES -NEW YORK- PHILADELPHIA PITTSBURGH- SAN FRANCISCO- WASHINGTON 


"æ 
m 
30, 


„WHE 


AMPERE 


Ze i FA ib E NR 
IRON WORKS, NEW J 


ERSEY 


SQUIRREL CAGE MOTORS WOUND ROTOR MOTORS DIRECT CURRENT MOTORS GENERATORS FLEXIBLE COUPLINGS 
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Immediate 
Shipments! 


Write for Stock BEARINGS 


"For Better Machines and Appliances" 


For New Production 
Bearings and Parts for the Machines and 
Appliances of Tomorrow... with built-in 
lubrication, no oil holes or grooves, lasting 
operation and many other advantages. 


Maintenance 

Bring your equipment up to top-notch 
efficiency—Sleeve, Flanged and Self- 
Aligning Bearings, also Thrust Washers 
and Bars of "Compo" Porous Bronze, in 
hundreds of sizes, are ready for immediate 
shipment. 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING COMPANY 


(Established 1883)Manufacturersof COMPO Oil-Retaining Porous Bronze Bearings 

POWDIRON Sintered Iron Bearings and Parts * BOUND BROOK Graphited Bronze Bearings 

NIGRUM Impregnated Hard Wood Bearings*PlainBronzeBearings*BronzeCastings 
Consultants and Manufacturers of Metal Powder Parts Since 1923 


Main Office: Bound Brook, N. J. * 1255 Book Bldg., Detroit 26, Mich. * 1901 Santa Fe Ave., Los Angeles 21, Cal. 
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VARD STARS 


When Lockheed designed the Constellation they determined to set a new, high standard for transport 
planes. Every detail of the Constellation was designed for the greatest simplicity, accessibility and long 
service life. When it came to wing flap actuating mechanism Lockheed wanted something light, strong 
and absolutely dependable. So they asked VARD to design and build it for them. 


VARD engineers developed a wing flap transmission system especially for this plane. In each wing, a 


row of seven small, 45 to 1 ratio, VARD gear boxes are linked together by splined shafts, running out of 


a VARD central transmission in the fuselage. Flaps are extended or retracted by chain drives from the 
individual transmissions in line. 

For years VARD has built precision aircraft parts and gages, but few pieces of aircraft equipment which 
we have built, top these small transmissions for critical accuracy. Despite small size, they handle an 
unusully high load. They have fully met the Lockheed design requirements when tested in service. 


VARD ınce. 


PASADENA 8,CALIF. 





BALLS - BALL BEARINGS ROLLER BEARINGS 


R0 OA AN VU 


BALL AND BEARING COMPANY, ANN ARBOR, MICHIGAN 
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The advantages of millions It takes people to make springs, 


of springs of experience are yours, 














and Accurate offers you a special- 
here at Accurate. This experience i i 
K P ized, highly trained personnel... 
is as broad as it is long . . . covers — | 
, b i experts at their jobs, well qualified 
a multitude of precision spring 


types and sizes, various wireforms to give you the finest in spring. 


and light metal stampings. making craftsmanship. 


NESS OS RET EMIRI R 
Cra EG 








ANOTHER advantage Accurate EXPERIENCED spring engineers 





offers is the latest in modern, efi- $ are here for consultation. They 
cient springmaking machinery and {f 
equipment. Much of our equip- 4 can help you obtain efficient spring 
ment is of our own design... f performance at the lowest possible 
another reason why you can ex- f l ta uh 

pect every Accurate spring to P cost. This service is in confidence 


con 


perform dependably and well. of course. 












» 
| Accurate Spring Manufacturing Co. 
Ek |] 3815 W. Lake Street, Chicago 24, Illinois 
cJotezge 4 SPRINGS e WIRE FORMS « STAMPINGS 
f Send for your copy of the new Accurate Es 
Spring Handbook. It's full of data ws 


and formulae which you will find 
useful. No obligation of course.. 
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e The growth of American Industry is directly attrib-( i 
utable to the development of power and to the methods 
of transmitting that power. 


Since 1859, Foote Bros. has specialized in power trans- 

\ mission. Over the years, this company has met the 

needs of industry for gears and speed reducers in a wide 
range of sizes and ratios. 

Not satisfied with just keeping step with industry, 
Foote Bros. engineers looked forward to new horizons 
in power transmission. By 1940 a revolutionary type of 
gear, closely approaching theoretical perfection, was 
already in production. These new Aircraft Quality gears 
produced by the millions, aided in the building of Amer- 
ica’s dominant air power. 

As a further step in solving power transmission prob- 
lems, engineers at Foote Bros. developed compact power 
units that have played an important part in improving 
the operation of aircraft and that are now being designed 
for many general industrial applications. 

Two technical bulletins—one on Aircraft Quality Gears, 
and one on Power Units—have recently been issued by 
Foote Bros. Copies will be sent to you upon request. 


* FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W, 5225 South Western Boulevard * Chicago 9, Illinois 


Length: 6 7/16 inches 
Height: 10% inches 


Compact power units, self-contained with 
electric motors, driven by flexible shafts or 
directly coupled to the power source, are 
now being developed to meet a wide variety 
of industrial requirements. Write for Bulletin. " 
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records: 


RECORDAK CORPORATION 
350 Madison Avenue, New York 17, N. Y. 


Please send new book about Recordak, 
“50 Billion Records Can't Be Wrong." 


NAME 


FIRM 


STREET. 





lifelines of your design... 


* hy 
ONE STANDARD OF QUALITY ( 
ONE RESPONSIBILITY 


ONE SOURCE OF SUPPLY 


EDIMENT (ERTO 
— ‘oe 


—— "m 
y à 


UM 


Air Ejector 


STANDARD 
BRASS 
GATE VALVES 


Any unit handling or operated by fluids can — SERVICE 
n ; i22. E $9 ("Y : 
be only as efficient as its piping equipment. my | A RECOMMENDATIONS 


eo : * T: lit Crane Standard Brass 
sn iat reason enough to specify qual 

E 1 B I y 4 J Gate Valves are recom- 
mended for general 
T -— — 44 service on steam, water, 
fittings and piping specialties, you take ad- a i : 

" ^ oil or gas lines—at all 
working pressures up to 
ini. n ; E i ; steam; 200 
This single source gives the world’s greatest selection 125 pounds steam; 2( 
pounds cold, non-shock. 
Made in Non-Rising 
terns—all of one high quality. One responsibility— i Stem pattern with wedge 
disc; also with Rising- 
Stem, double disc or 
satisfaction for you and your customer. No matter what TT E solid wedge disc. In all 

i Eid i — t sizes up to 3 in. See your 
your problem in piping materials— you'll find the solu- L^ 
: - J Crane Catalog for full 
specifications. 


piping materials? In choosing Crane valves, 
vantage of 90 years' experience in quality manufacturing. 
of brass, iron and steel materials—in all sizes and pat- 


Crane—is behind every item—and that means added 


tion in the Crane line. 


CRANE CO., General Offices: 836 S. Michigan Ave.. Chicago 5, Ill. Branches and Wholesalers Serving All Industrial Area: 


Qi» VALVES + FITTINGS + PIPE 
PLUMBING - HEATING - PUMPS 
160 Propuct ENGINEERING — Ocrosper, 1945 | 





Many major producers are 
DRIVE gearing to obtain thesg three attrib- 
utes in machines designed fof Post-War use. 
The story is told in a n booklet now 


available from the CONE-DRIVE DIVISION. 


The reasons so many fnachine tool manu- 
facturers are turning to @ONE-DRIVE gearing 
are inherent in that ggaring itself: 4 


1. Large actual afea contact betweEn gear 
teeth and morg/teeth in«eOhtact, resulting 


in vastly higher*f6ad carrying capacity 
and smoother power flow. 


2. Ability to generate gears that have the 
exact amount of backlash desired. 


3. Ability to resist wear. CONE-DRIVES 
tend to wear "in" instead of "out". They 
actually become quieter with use. 


4. Greater compactness by virtue of the 


greater load carrying capacity for a 
given size. 


mon 


We will be glad to send you a copy 
of this booklet. Ask for Bulletin #632— 


CONE-DRIVES IN MACHINE TOOLS 


CONE-DRIVE DIVISION 755555 2a. occi 12, a. 
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TYPE U REDUCTORS. 


Boston Gear Standard Type “U” Reductors 
(speed reducers) are just one of fifteen types 
designed and built to provide you with economi- 
cal and efficient means of speed reduction. They 
are available in ratios of 334 to 1 to 100 to 1 and 
are rated to carry output loads varying from 1 20 
to 234 horsepower. All type "U" Reductors are 


equipped with phosphor bronze worm gears, 
hardened and ground steel worms and all shafts 
are mounted on Timken Tapered Roller Bearings. 

Any of the following authorized distributors 
and direct company branches will be pleased to 
give you complete specifications and prices of 
these Boston Gear Standard Type "U" Reductors. 


AKRON. OHIO 
Manufacturers Rubber & Supply 
Company 
ALBANY, NEW YORK 
Sager-Spuck Supply Co., Ine. 
ALLENTOWN, PENNSYLVANIA 
Wm. H. Taylor & Co., Inc. 
ATLANTA, GEORGIA 
J. M. Tull Metal & Supply Co. 
BALTIMORE, MARYLAND 
Carey Machinery & Supply Co. 
BOSTON, MASSACHUSETTS 
Chandler & Farquhar Co., Inc. 
BRIDGEPORT, CONNECTICUT 
Hawley Hardware Co. 
BROOKLYN, NEW YORK 
H. L. Dickie 
BUFFALO, NEW YORK 
Root, Neal & Co. 
BURLINGTON, NORTH CAROLINA 
Kester Machinery Co. 
CANTON, OHIO 
Manufacturers Rubber & Supply 
Company 
CHARLOTTE, NORTH CAROLINA 
Mathews-Morse Sales Co. 
CHICAGO, ILLINOIS 
Berry Bearing Co. 
Boston Gear Works. Inc. (Branch) 
Chicago Pulley & Shafting Co. 
Power Transmission Equipment 
Company 
CINCINNATI, OHTO 
Queen City Supply Co. 
CLEVELAND, OHIO 
Boston Gear Works, Inc. (Branch) 
Mau-Sherwood Supply Co 


DALLAS, TEXAS 
Geo. J. Fix Co. 
DAVENPORT, IOWA 
Standard-Bearings Co. 
DAYTON, OHIO 
Klinger-Dills Co. 
DENVER, COLORADO 
Denver Equipment Co. 
Western Belting & Packing Co. 
DES MOINES, IOWA 
Standard Bearings Co 
DETROIT, MICHIGAN 
Chas. A. Strelinger Co. 
EVANSVILLE, INDIANA 
Bearings Service Co., Ince. 
HARTFORD, CONNECTICUT 
Silliter-Holden, Inc. 
HIGH POINT, NORTH CAROLINA 
Kester Machinery Co. 
INDIANAPOLIS, INDIANA 
Indianapolis Belting & Supply Co. 
Vonnegut Hardware Co. 
JACKSONVILLE, FLORIDA 
S. B. Hubbard Co. 
KANSAS CITY, MISSOURI 
Ellfedit Machinery & Supply Co. 
LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co. 
Garrett Supply Co. 
LOUISVILLE, KENTUCKY 
Industrial Equipment Co 
MEMPHIS, TENNESSEE 
Lewis Supply Co. 
MIAMI, FLORIDA 
Miami Parts & Spring Co. 
MILWAUKEE, WISCONSIN 
Western Iron Stores Co. 


MINNEAPOLIS, MINNESOTA 
R. C. Duncan Co. 

NASHVILLE, TENNESSEE 
Keith, Simmons Co., Inc. 

NEWARK, NEW JERSEY 
Squier, Schilling & Skiff 

NEW BRITAIN, CONNECTICUT 
Smith & Klebes, Inc. 

NEW HAVEN, CONNECTICUT 
€. S. Mersick & Co. 

NEW ORLEANS, LOUISIANA 
R. J. Tricon Co. 

NEW YORK, NEW YORK 
Morris Abrams, Inc. 
L. C. Biglow & Co., Ine. 

Boston Gear Works, Inc. (Branch) 
Bronx Hardware & Supply Co. 
NORTH QUINCY, MASS. / Main 

Boston Gear Works, Inc. (omic e 
OAKEAND, CALIFORNIA 
€. W. Marwedel 
PEORIA, ILLINOIS 
Illinois Bearing Co. 
PHILADELPHIA, PENNSYLVANIA 
Boston Gear Works, Inc. (Branch) 
Maddock & Co. 
PITTSBURGH, PENNSYLVANIA 
Somers, Fitler & Todd Co. 
PORTLAND, OREGON 
Woodbury & Co. 
PROVIDENCE, RHODE ISLAND 
Machine Parts Corp. 
RICHMOND, VIRGINIA 
Apex Machine Mfg. Co. 
ROCHESTER, NEW YORK 
John M. Forster Co. 
ST. LOUIS, MISSOURI 
Colcord-Wright Machinery & 
Supply Co. 


ST. PAUL, MINNESOTA 
R. C. Duncan Co. 
SAN FRANCISCO, CALIFORNIA 
C. W. Marwedel 
SEATTLE, WASHINGTON 
Cragin & Co. 
SIOUX CITY, IOWA 
Standard Bearings Co. 
SOUTH BEND, INDIANA 
Bearings Service Co., Inc. 
SPRINGFIELD, MASSACHUSETTS 
Boston Gear Works, Inc. (Sls Ofc) 
Stacy Supply Co. É 
SYRACUSE, NEW YORK 
Syracuse Supply Co. 
TAMPA, FLORIDA 
Lenfestey Supply Co. 
TOLEDO, OHIO 
The Ohio Belting & Transmission 
Company 
TRENTON, NEW JERSEY 
Wiley-Hughes Supply Co. 
UTICA, NEW YORK 
Boston Gear Works, Inc. (Sls Ofc) 
WATERBURY, CONNECTICUT 
White Supply Co. 
WINSTON-SALEM, N. CAROLINA 
Kester Machinery Co. 
WORCESTER, MASSACHUSETTS 
W. M. Steele Co. 


* * * 
CANADA, MONTREAL 
Renold Coventry, Ltd. 
CANADA, TORONTO 
Renold Coventry, Ltd. 
CANADA, VANCOUVER 
Renold Coventry, Ltd. 


*Trade Mark Reg. U.S.A. and Canada 


BOSTON GEAR 
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PUTTING LOCK WASHERS ON SCREWS 
BY HAND IS NOW AN UNNECESSARY 
OPERATION ... SAVE TIME AND MONEY 
WITH PRE-ASSEMBLED FASTENER UNITS 
.. THE LOCK WASHER CAN'T DROP OFF! 


Trademork Reg. U. S. Pat. Off. 


Sutlener trite b. 


The cost of putting lock washers on screws by hand is considerable — 
... it involves labor, overhead, and many miscellaneous expenses. A With Phillips 
Comparing this with the cost of assembly when Sems Fastener Units Recessed Heads 
are used . . . proves that substantial savings can be made. 


-6A 


In addition to lower assembly costs, Sems Units provide better locking Ce FOR YOURSELF 
power. Every screw is certain to have a Shakeproof Lock Washer* WITH THIS 
which can’t come off, but is free to rotate. Workers can’t “forget” the 

lock washer... the unit is easy to handle and assures fast driving. FREE TEST KIT! 


Let a Shakeproof Engineer show you the cost-saving, Test Sems - ps on 
product-improving advantages of pre-assembled fastener units. — — — 


rs . e tains a large variety or 
Write today for this helpful service. esmed dus Vp: 


* The famous Shakeproof Lock Washer with the Exclusive Tapered-Twisted day and ask for t No. 290 


Teeth assures your product of positive vibration protection! 
5 AAK E B Ü ; inc. 
. / 
A . 
4 La PC PT T f 


y» 


7 F 4 TA 494 24 4 LÓ 
d d , 


f f / 
/ 


, CA € 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, lllinois 
Plants at Chicago and Elgin, Illinois + In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
Los Angeles Office: 5670 Wilshire Blvd., Los Angeles, 36, Calif. + Detroit Office: 2895 E. Grand Bivd., Detroit 2, Mich. 
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"THEY PUT THE 


LIFT 


IN LIFT TRUCKS” 


(1) BALDWIN-REX ROLLER CHAIN BELTS have the posi- 


tive power... shock absorbing qualities—high-strength 
to low-weight ratio to give you ideal design conditions 
for compact lifting mechanisms. 


©) FOR EXAMPLE: The Baldwin-Rex 


roller chains driving the elevator keep 
the loads going up and down smoothly 
and positively. They do not waste power. 
They do not jerk and shift or tip a heavy 
load. They absorb shocks which might 
be damaging. And they have the strength 
to handle the heaviest loads. 


Steel side plates, heat-treated for 
strength and toughness, blanked, 
pierced ond broached to insure 
uniformity of pitch and press fits 
on pins and bushings. 


(3) IF YOU have a problem involving the trans- 
mission of power, or timing of operations, in- 
vestigate Baldwin-Rex roller chain belts. They 
operate efficiently on both long and short cen- 
ters. They keep speed ratios constant and accu- 
rately time operations to the split second. Easy 
to install, compact, clean and quiet in operation, 
Baldwin-Rex roller chain belts are preferred by 
machine designers. Alloy steel pin, case hardened, 
ground for accuracy, superior bear- 


ing surface. Shorter pitch chains 
furnished with riveted construction. 


Alloy steel roller heat-treated for 
extreme toughness and resistance 
to wear, then ground to size. 


Alloy, case hardened steel bushing 
ground for accuracy and press fits 
in side bars. 


For catalogs on Baldwin-Rex roller cbain belts or competent 
information on your specific drive, timing or conveying problems, 
write BALDWIN-DUCKWORTH Division of CHAIN 
BELT COMPANY, 321 Plainfield Street, Springfield 2, Mass. 


"REX ROLLER CHAIN BELTS 


Boidwin-Duckworth Division, Springfield 2, Massachusetts . Rex Chain Belt and Transmission Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wisconsin 
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Search Warrant for Spring Trouble 


Spring coiling can, and often does, become a very complicated and vexing problem 
where both machine and material must yield peak performance in 

y order to meet critical dimensional and test specifications. 
by Then ordinary methods of analyzing the product deviations and its many possible 
causes are out. Only unusual technical skill supported by 
advancing instrumentation can succeed in obtaining the desired solution. 
All of the many special electronic devices used in regular production and for special 
investigations are designed and constructed by Hunter’s Special Apparatus 
Division. If you agree we go to more trouble to make springs right than you 


expected of leading springmakers, we can only say—you haven't seen anything vet. 


R PRESSED STEEL COMPANY, LANSDALE, PENNA. 
Win. Metal Stampiogs, Wire Forms, Mechanical and Electrical Assemblies. ~ 
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PEASE ''22-16" 

Continuous Blueprinting 

and Processing Machine pro- 

duces Blueprints at 20 feet per min- 

ute. Made in 42-inch and 54-inch sizes. 


PEASE K" WetDirect 
Process Developing 
Attachment bolts 
securely to the top 
of Printer and ap 
plies developer to the ex- 
posed prints which are 
dried and delivered in the 
same manner as Blueprints. 


PEASE ‘'700'' Dry Direct Process Devel 
oping Unit is a table style, ammonia 
fume machine for developing the prints 
after exposure in the Printer. It is con- 
tinuous in operation and has two devel- 
oping speeds, 4 ft. and 8 ft. per minute. 
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© BLUEPRINTS 9 BROWNLINE PRINTS 


White lines on Blue Brown line: on White 


9 BLUELINE PRINTS 9 WET DIRECT PROCESS PRINTS 


Blue lines on White Black lines on White 


9 BROWNPRINTS 9 WHITEPRINTS (Dry Direct Process) 


White lines on Brown Red, Blue or Black lines on White 


The basis is a Pease Continuous Blueprinting and Processing 
Machine, such as Pease "22-16" (above). Accessory equipment 
is the Pease "700" Developing Machine (left) for dry direct 
process prints and the Pease "K" Attachment (left) for wet 


direct process prints. 


Prints of unsurpassed quality are made quickly, easily, and at 


low-cost with Pease all-purpose equipment. 


Ask for literature and prices. There is no obligation. 


THE C. F. PEASE COMPANY 


2684 WEST IRVING PARK ROAD «+ CHICAGO 18, ILLINOIS 





THEY SERVE PROUDLY ON EVERY FRONT 
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Brad Foote Special Precision cut gears 
are cut from any practical material and 
are backed up by over 40 years' gear 


cutting experience. 


Worm Gears — Helical Gears — Spur 
Gears — Bevel Gears — Spiral Bevel 
" Gears—Herringbone Gears—Rawhide or 


Bakelite Pinions—made in any practical 


wu a 


a EO 
RRA 


size—Spur Gears may be cut up to 108 


inches—Racks can be cut in any length. 


Our machine and plant facilities are 
ample to furnish these gears in amounts 


of any proportion. 


1309 South Cicero Avenue, 
Department K 
CICERO 50, ILLINOIS 
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MANUFACTURING CORPORATION 


Radio and Electronics « Engineer Power Controls 


NEW YORK * CHICAGO 
KANSAS CITY * BURBANK 
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TL were married a long time ago in high 


flying aircraft—Aireon hydraulic controls 
and Aireon radio communications equipment. 
They used the double ring ceremony—one 
ring to represent our vow to provide the best 
hydraulic actuators that ever took to the air— 
the other our vow to supply the topmost quality 
in radio communications equipment. ...If you 
are making or operating airplanes, we are 
versatile enough to include you in the marriage, 
and love you just as fervently as all our other 


customers. How about giving us a ring? 





They solve many—and varied—problems 


SEPARATING AND HANDLING 
SHEETS OF PAPER AND 
SIMILAR PRODUCTS 


WEB-GUIDING FOR 
ACCURACY IN SLITTING 
ROLLED MATERIALS 


SAMPLING AIR 
FOR ANALYSIS 


TANK EVACUATION 


OPERATING AIR 
CHUCKS AND VISES 


SIMULATING HIGH 
ALTITUDE CONDITIONS 


REMOVING DANGEROUS 
DUST, GASES, ETC. 


OPERATING AIR GAUGES 
& PRECISION INSTRUMENTS 


CLEANER —BLOWERS 


AUTOMATICALLY OPENING 
COLLAPSED CARTONS 


Motoair, in some ways has been utilized for controls more 
economical, and thoroughly preferable to electric eye . 

The invisible fingers of vacuum lift, hold and carry or place 
sheet material. The flow of air pressure serves admirably 
as an inspection gauge. Motoair, tapped for vacuum or 
pressure on a machine (as an accessory) requires less room. 
It is compact, with motor and pump in one integral unit. 


Motoair Pumps are available in many sizes, up to 25 
inches of vacuum . . . up to 30 pounds pressure. GET 
DETAILS . . . COMPLETE INFORMATION AVAILABLE. 


NEW JERSEY MACHINE 


CORPORATION 
HOBOKEN ~ NEW JERSEY 


Propucr ENGINEERING OCTOBER, 


1945 





Rolls For 58 Applications 










In These Industries 


FARREL will engi 


We have had nearly a century of 
experience in making rolls of all sizes for Paper 
58 applications in 18 vital industries. 
When a new roll application (call it Metal 
number 59) comes along, we will WT 


be able to produce rolls that will 
io Heres uly 


fit its requirements exactly. 
Linoleum 


for No. 59, too 




































In growing up with these 18 industries, con- 
Celluloid stantly meeting their changing roll problems, 
we have developed specialized methods of metal 
control ; casting, pouring and handling equipment; 
Records special tools for machining and grinding, and 


mmmn f al devices for checking accuracy. 
— 


Products For instance, development of Farrel roll grinding 
machines with the patented automatic crowning and 
Asbestos concaving device and other design features, permits 
Ink the finishing of rolls with the extreme accuracy and 


Phonograph 















Rubber 






smoothness of surface required in the manufacture 
Paints, of many rolled products. 
Enamels, Then there is our careful metallurgical control which 


plays such a vital part in the production of all types 
of rolls. Sugar mill rolls require a hard iron of open 
Varnishes grain and rough texture for maximum extraction effi- 
ciency. The rolls used in producing metal sheet and 
Oil Extraction strip must combine a smooth, hard surface with adequate 
strength to withstand the strains, stresses and impact 
shocks met in this service. For calendering paper, grinding 
Grains Textile grains and flaking cereals, processing rubber, plastics, ink, 
paint and other products, there are still other requirements. 


Lacquers, 





Soap 

















Grains 
Coffee 


Tobacco 


In meeting and solving this wide variety of roll-making 
problems, we have developed the facilities and experience 
that you will find at your service in America’s largest spe- 
cialty roll shop. 





Sugar 


When you need rolls, remember that we can make them to 
fit the job you want to do. Write for information about rolls 
for specific applications, or for any of the other products 
illustrated below. 


FARREL-BIRMINGHAM COMPANY, INC. *- ANSONIA, CONN. 
Plants: Ansonia, Derby and Stonington, Conn., Buffalo, N. Y. 

Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, Los Angeles, Tulsa, 
Houston, Charlotte 











ASTICS AND 
BBER MACHINERY 






ROLLING MILL 
MACHINERY 






PAPER MACHINERY SUGAR MACHINERY 
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YOU WON’T 


gj L THE WORKS 


QD IF YOU'RE DESIGNING a bottling 
labeling, sealing or capping machine, you'll need a 
conveyor chain that won't "spill the works." Rex Table 
Top fits that need to a “T.” With a smooth surface that’s as 
steady as a "table top," it practically ends spillage and 
breakage. i 





(2) THIS BOTTLING PLANT uses Tabie 
Top to carry jars of preserves from the 
filling to the capping machines. The 
simplicity of Table Top's design . . . 
just a one-piece platform link with a 
simple pin connection . . . assures 
greater steadiness. Table Top stays 


cleaner. There are no pockets to catch 





and hold dirt. It never catches or trips 


kit 
containers at transfer points for the ij 
perfectly flat, beveled-edged links slide b: 
freely under blocked containers. b 
E 
& 
i 
f 
bs 





(3) TABLE TOP WEARS LONGER: In the diagram at the 


right, note how the entire length of the Table Top joint 
is engaged by the sprocket tooth for smooth action, 
greater bearing area and long life. The Table Top link 
absorbs the pulling load when flexing over the sprocket. 
The pin is relieved of all load. Table Top just has to 


last longer. 


Rex Table Top is the answer to any problem involving the 


conveying of bottles, jars and cans. The Rex Man will help E 


you with your chain belt application problems. For complete 


CHAIN BELTS 


information on Rex Table Top, write for your copy of Bulle- 


tin No. 464. Address Chain Belt Company, 1715 West Bruce : à on sd 
, ais Manufactured in every available type for positive transmission 


of power, timing of operations and conveying of materia!s 


CHAIN BELT COMPANY OF MILWAUKEE 


Rex Chain Belt and Transmission Division, Rex Conveyor and Process Equipment Division, Milwaukee 4, Wisconsin © Baldwin-Duckworth Division, Springfield 2, Massachusetts, 


Street, Milwaukee 4, Wisconsin. 
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Tubes come to the brazing station cleaned, fluxed and assembled 
with an EASY-FLO wire ring preplaced as shown in center illus- 
tration above. Operator just places assemblies on locating studs 
in furn-table and removes finished tubes. 6 tubes are brazed at 
1 time. Frame holding induction heating coil comes down—heat 

applied for 2.7 seconds—frame rises—turntable moves to bring 
ext 6 tubes in position—all automatic. If required, the 1222 per 
our production could be doubled by adding a second heating 


ANN D Y & 


HANDY & HARMAN 
FOUNDED 
(e 1867 wy 
de EN 
“> ç 

© 


Mo 
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82 FULTON ST., 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. * Providence, R. I. * Toronto, Canada 


Brazing in its simplest, fastest 
and most economical form is well demonstrated 
by the EASY-FLO brazing of the job illustrated — the joining 
of steel collars to steel burster tubes. Snap on a switch and a 
parade of reliably brazed tubes marches along in a continuous 
stream — 1222 per hour. The entire job is done by 3 unskilled 
operators—the actual brazing is performed automatically. The 
basic procedure consists of preparing parts for brazing with 
EASY-FLO preplaced plus the use of a fast heating method 
— in this case induction — under automatic control. 
EASY-FLO brazing is readily adapted to a wide variety of 
metal joining jobs. And it can be used on ferrous, non-ferrous 
and dissimilar metals having melting points above EASY-FLO's 
low working temperature of 1175?F — for EASY-FLO joins 
them all. 
Mass production EASY-FLO brazing offers such decisive ad- 
vantages that its application to metal joining work opens up 
opportunities to make savings unthought of before the war. 


LOW TEMP. BRAZING NEWS No. 32 will give you details 
about the burster tube job and BULLETIN No. 12-A will give 
you full facts about EASY-FLO. Write for these two bulletins 
today. 


H A 


R MAN 
NEW YORK 7, N. Y. 


Agents in Principal Cities 





MAKERS OF EVERY TYPE OFA GEAR AND GEAR SPEED REDUCER 
Established 1888 
w | | fe : 6 


PO E R SAVI N G Continuous-Tooth Her- ‘ 
| ringbone Speed Reducers | 


We have been making various types of cut gears and gear 
speed reducers for many years . . . Our extensive present day 
facilities for their manufacture are the outcome of developing 
an organization that would capably handle our resultant 
expansion . . . These facilities give us a capacity that readily f Planetary Gear 
handles industry’s power-saving requirements. A Speed Reducers 


yd 


Our experience of over 58 years of manufacturing various types 
of gears and gear reducers is invaluable in the selection of the 


proper type of gear speed reducer for your power-saving trans- 
mission problems. 


D.O. James Gear Sales-Engineers are located in key industrial centers. 


D.O.JAMES MANUFACTURING CO. 


1140 West Monroe Street Chicago, Ill. E Spiral Bevel Gear 
: Speed Reducers 


WAY ors Rogo we 


a LS E 7 
Type “H” Worm Gear Helical Worm Gear _ Double Worm Gear 


Spiral Bevel Herring- 
Speed Reducers i Speed Reducers 5 Speed Reducers 


! bone Speed Reducers 


Motorized Worm Gear | Motorized Helical Gear | Motorized Planetary È Spiral Bevel Planetary 
Speed Reducers hs Speed Reducers ^ Gear Speed Reducers 3 — GearSpeed Reducers 


db 
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BRUTES 
FOR 


ined 


lias STRENGTH 


HE outstanding performance records máde by NORMA-HOFFMANN PRECISION 
ROLLER BEARINGS under the heaviest and most exacting duties, are the logical 
result of the following distinctive factors: 

Full line contact of rolling surfaces, afford- Highly durable, completely machined and 
ing a larger radial load capacity for con- balanced bronze retainer riding on inner ring 
tinuous and intermittent service than any shoulders and minimizing internal load. 
other type of single-row bearing, and provid- Lower frictional coefficient under heavy 
ing a temporary overload capacity 50% above loads than any other single-row anti-friction 
normal catalog rating, with greater resistance bearing—due to extreme precision and design 
to shock and vibration. characteristics. 


Test these PRECISION ROLLER BEARINGS in your own hardest service; remember 
that they have all the high speed qualities of the best ball bearings, and are inter- 
changeable, size for size, with all single-row metric ball bearings. 


Write for the catalog. Let our engineers work with you. 


AV IKMA= AIVEFMANIN’ 


PRECISION BALL, ROLLER and THRUST BEARINGS 
NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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N DESIGNING YOUR PUMPS you will need many bolts and studs 

involving special material, heat treatment, and threaded to close 

tolerances. You will be writing the specifications for the type of 

| bolting that has made Erie known from Coast to Coast. We have 

BOLTING SPECIFICATIONS supplied the heavy industries with their specials for many years 

to a Specialist” and by doing our job today, we serve the war effort. Our customers 
are Uncles Sam's top suppliers. Write us today. 
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Costs 


> AMP engineered controls embody new patented control 
principles that offer equipment manufacturers and processors 
better performance and improved marketing economies. In short, 
AMP control devices, especially designed for your individual 
requirements, assure greater control efficiency at lower cost for 
installation on original equipment, or to improve existing systems. 


Among these devices are: 


Greatly improved and simplified controls for air conditioning 
and refrigeration systems. 


Corrosion-proof level controls for processing industries. 


Brewery and carbonated beverage valves and flow controls. 
During the war AMP Co) 


poration manufac tured mil Valves and fittings for food freezers, ice cream freezers, milk 
lions of highly specialized. processing, chemical processing. 

precision designed units for Many other engineering specialties. 

the Army and Navy, man) 
of which were originated 


Let AMP Corporation cooperate with your engineers to enable 
and developed by AMP en 


you to secure greater efficiency, greater sanitation, and, whenever 
rineers. Today, all of our i d es 
on ) I heat cycles are involved, higher utilization of thermal energy. 
manufacturing and re- i ; 
AMP control devices not only are applicable to your own process- 
search facilities are at the l i . 
service of civilian iudasti4 ing, but, if you manufacture a product that 
requires controls, AMP engineering will add 
to its salability. 


7 7) CORPORATION 


y! 2921 LOCUST ST. * ST. LOUIS 3, MO. 


— 
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A SHORT-CUT 


TO HAVING THOSE CONSUMER PRODUCTS READY 


This little message is addressed to the "Vice 
President in Charge of New Consumer Prod 
ucts”. For his hairs are probably turning 
gray... trying to get the factory to give him 
a delivery promise earlv enough to cash in 
on the expected demand 


And over his shoulder we want to talk to the 
"Vice-President in Charge of Production" 
for he too has problems, what with conversion 
problems of vetting rid of wartime setups 
and tooling up and training needs—-while the 
sales departinent and the consumer products 
division are pushing him for delivery 
schedules. 


It worked in war—it will work in peace 


It is only three years ago that American in 
dustry learned a big lesson in the expediting 
of war production. American industry RE- 
discovered the principle of sub-contracting. 
Instead of waiting until all departments of 
a plant could be tooled-up for complete pro- 
duction, the bottle-necks were isolated and 
turned over to, a good sub-contractor as 
grist for his mill 


lt worked in converting to war—it will work 
again in re-converting to peace time products. 


Why not isolate those parts and assemblies 
that are likely to delay the finished job and 
turn them over to a good sub-contractor. 


Let Lewyt Do It 


Here at Lewyt, for over fifty years, we have 
been pinch-hitting for other manufacturers, 
dove-tailing our production lines with their 
assembly schedules. We have worked out 
short cuts and tricks that enable us to beat 
the normal time required for tooling-up. 


It has worked miracles for many manufac 
turers . it may be just the answer to your 
problem as you face re-conversion to civilian 
production. At any rate it won’t cost any 
thing to investigate why some of America’s 
leading industries have found it profitable 
to “let Lewyt do it”. 


*. x * 


Write on your business stationery for 48-puge book, "Let 
Lewyt Do It’ —the story of the Lewyt organization in pic 
tures. Lewyt Corporation. 68 Broadway, Brooklyn 11, N.Y 


FOR MORE THAN 50 YEARS A CONTRACT MANUFACTURER .. . EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC AND 
MECHANICAL ASSEMBLIES, COMPONENT PARTS, SUB-ASSEMBLIES AND METAL PRODUCTS, TO THE MOST EXACTING REQUIREMENTS 


VICTORY 


BONDS 
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If she can feel it shake... 


... you need Silentbloc to damp vibration 


OME equipment should not start 
H and stop with a shudder. Indus- 
trial machines must not send nerve- 
tensing tremors through factory floors. 
Such vibration impairs smooth opera- 
tion and invites wear. 


In your new products, you can control 
vibration with engineered precision by 
using General Silentbloc Rubber Mount- 
ings. Patented Silentbloc construction 
permits almost infinite variation in per- 
formance to solve any problem of vibra- 
tion, noise and shock load. General 


| Mechanical Goods Division, Wabash, Ind, | 


engineers will design a Silentbloc mount- 
ing to fit your specific need for axíal, 
radial and conical deflections; to vary 
with operating cycles; to meet any service 
conditions, 

Silentbloc Mountings are made of any 
metal and any rubber, in sizes to carry 
loads of ounces to tons, They are simple 
to incorporate in designs and to install. 

Silentbloc Mountings belong in your 
new-model blueprints. Write for inférm- 
ative booklet, The General Tire & 
Rubber Co., Dept. 164; Wabash, Ind. 


Patented Silentbloc principle 
of elongating and confining 
rubber between metal mem- 
bers producesa virtually inde- 
structible adhesion and uni- 
form stress, resulting in precise 
performance and long life. 


X -, 
GENERAL 
SILENTBLOC 


MOUNTINGS BEARINGS 
COUPLINGS 


THE GENERAL TIRE & RUBBER CO. 


Make 
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JLIUENLE JV YUL DEARIND. 


INNER RACE ASSEMBL?? 


; This new McGill Inner Race and 
, Roller Assembly is similar in de- 
IA sign to our well known Solidend 
/* Multirol Bearing. The inner race 
| — 'and roller assembly is a self-con- 
'tained unit . . . the rollers can- 
not drop out. Small radial space 
is required, and great load-carry- 
* ing capacity is obtained. Typical 
application is (he constadt mesh 
| gears in transmissions. Ask for 
.. Bulletin No. I.R-45. 


7 


— * if e m A Pen] 
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n 


Up 


EGILL MANUFACTURING CO., INC., vatPARAISO, INDIANA 


MANUFACTURERS i 2 d BALL AND ROLLER BEARINGS 


%, 


f 
P 
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GENEVA-LOC ELECTRIC ACTUATORS 


The exclusive Geneva cam action rotates the shaft to the exact 


position, then locks it against movement. This mechanically controlled 
positioning is completely independent of motor overtravel and all 
limit switches, brakes, clutches, etc., are eliminated. Geneva-Loc 
Actuators require no attention. 


The high speed motor starts and stops at no load and the gear ratio is 
constantly variable, starting and ending at infinity, resulting in smooth 
starts, and stops and extended motor, gear and switch life. Geneva-Loc 
Actuators can be used to advantage on any installation where the posi- 
tions are predetermined and if more than two, equally spaced. Standard 
units have travel increments of 45°, 60°, 72°, or 90°. Pacific Division 
Engineers are available to assist you. Write for Bulletin B-A 102. 


€ 1945. Bendix Aviation Corp. 
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TAKE one simple precaution and you'll 
take a lot of worry out of belt-drive 
design. Plan to use Veelos— the adjustable 
V-belt. Then you can forget these design 
problems. 


1. Take-Up Allowance on Fixed Center Drives: 
Veelos adjustability assures outstanding per- 
formance on fixed center drives. Belt can be 
quickly readjusted to proper length. 


2. Added Cost of Belt Adjusting Apparatus: 
Link construction of Veelos provides its own 
method of adjustment. Slide rail or pivoted 
motor bases are not required. 


3. Simplifies Drive Layout and Machine Design: 
Because Veelos drives can be made any de- 
sired length, drive layout and machine 
design are simplified. Time is saved... 
drafting costs are reduced. With Veelos, you 
design the drive for maximum machine effi- 
ciency... not to fit a belt 


You'll agree that if you could forget these 
three problems, you'd simplify and improve 
drive design. The first step toward forgetting 
is toremember: Write today for free 8-page 
illustrated manual giving V eelos applications, 


installation directions and engineering data. 


Simple as Buttoning a Shirt 


Get the “hang” of it, and 
you'll couple and uncouple 
i Ys Veelos os easily cs you but 
ton your shirt, This unique, 


link construction is the big 
reason why production goes 
up when Veelos goes on 


Made in All Standard Sizes... 
Fits All Standard Grooves 


Link Construction 
Ups Production 


MANHEIM MANUFACTURING & BELTING CO. 
Adjustable to any Length MANHEIM, PA. 
able to any Drive 
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The A-26 Invader's combina- 
tion of bomber weight and 
fighter speed produces terrific 
landing impact. While the 
nose "Aerol" Landing Gear 
cushions this great force in a 
Beast" is he wade billowy air-oil mixture, its 


mark of pneumatic- brace flexes on four Orange 
hydraulic shock-absorb- Roller Bushings. 


ES CLL OBIE A A 


ing landing gear manu- 


nupt n 
© ddl 


factured by the Cleve- In spite of the heavy shock load at this point, aircraft compactness and 


land Pneumatic Tool precision are achieved in Orange Roller Bushings. This is made possible 


Company. by holding roller clearances to a minimum. Thus, all internal running 


Pe ee 


clearances are closer and true alignment is maintained between rollers and 
highly finished raceways. Extreme precision manufacturing to high dimen- 
sional uniformity, permits this design. 


If your. product encounters high shock loads or rugged service, give it 
longer life and smoother performance with Orange Roller Bushings. 
Available in o full range of sizes and types for most requirements. Send 


mm Mail Coupon for Engineering Dato am coupon for Engineering Data Book showing design, sizes, 


Orange Roller Bearing Co., Inc., PE 
Orange, N. J. 


Please send me your Roller Bushing Dota Book. 


^ t , capacities, installation data, etc. 


* 


l 
| 
| 
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NO SLIP... 
NO WASTED POWER! 


Spe f nonse 


CHAIN DRIVES 


Teeth, not tension, turning chain-driven shafts, is the 50-year- 
old principle of Morse chain drives—and it has proved itself 
in tens of thousands of applications in a multitude of indus- 
tries. For maximum, uniform power transmission at low 
cost—call in your Morse engineer! MORSE CHAIN COMPANY, 
Ithaca, N. Y., Detroit, Mich. 


ITHACA, N.Y. « DETROIT 8, MICH. 
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eroquip 


FLEXIBLE HOSE 


DEPENDABILITY 
PROVEN IN 
WAR! 


ST million 
hose lines 

and f million 
self-sealing 
couplings on 
U.S. Army and 
Navy Aircraft 


p ` 


s 


=v\eroquip 
SELF-SEALING 
COUPLINGS 


allow disconnect 
carrying lines without | 
fluid and reconn 


out inciusior 


OFFICES: 
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NOW READY FOR 
ALL INDUSTRY 


ee 
~ 
' | 
eee ra Lj] 


3 PIECES—EACH REPLACEABLE 


(1) DETACHABLE and REUSABLE FITTINGS 
^ Fittings can be removed from hose 
and reused over 100 times. 


O ASSEMBLY WITHOUT SPECIAL TOOLS 
~- No tightening or adjustment after 
assembly. 


O UNIVERSAL APPLICATION 


Low—medium and high pressure. 
Subzero to high temperature. 

Oil — fuel — water — air and many 
other chemicals. 












HYCON 


REGISTERED 7 TRADE MARK 


The wide field of use is illustrated by the list of 7 

applications shown below where these compact units / f fi 

have displaced manual and mechanical equipment. $ Y CHa VW 
TEXTILE FINISHING ROLLS e STEEL ROLL MILLS 
BRASS ROLL MILLS e SCALE BREAKER ROLLS / bd y d rau li IC s ressure 
STARTING TORQUE RELIEF e DIE CLAMPS d 
PRODUCTION PRESSES e LABORATORY / * 
PRESSES e HYDROSTATIC TESTS e AUTO- 
CLAVE PRESSURE SEALS e BEARING ¢ 
FLOTATION e HIGH PRESSURE CLOSING  / 2.4 GPM 3000 p.s.i. Continuous 33"x 16"x 24" High 


AND DWELL , 










1.2 GPM 3000 p.s.i. Continuous 33"x 15"x 13" High 














To provide for a wider range of automatic For operations requiring large prefill 
control, the basic units can be furnished capacities, comparable units are built with 
with accessory equipment including ac- two-pump combinations to provide high 
cumulators, pressure switches, pressure volume, low pressure, and high pressure 
metering valves, manual or solenoid op- closing and dwell cycles. 

erating valves. 









White today for detailed information 


EXPERIENCED HYDRAULIC ENGINEERING SERVICE IS AVAILABLE 
* 


THE NEW WORK AIR BRAKE COMPANY 
e Lote 


NEW YORK 17, N. Y. 




















420 LEXINGTON AVENUE, FACTORIES: WATERTOWN, N. 





Y; 
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uccessfully designed, engineered and built to withstand the 

tremendous vibration and impact hazards @f war, Barry Shock and Vibration mountings are now ready to 
meet your most rigid peacetime requigements. 

Specializing in vibration isolation, impact absorption and correction of torsional vibration conditions, 

our engineers have fhe ability and engineering facilities to give you the best service 

available in this field. Barry products, engineered to the application, make machines (and men) live longer, 

smoother, quieter, easier fives. Besides, the intelligent use of them on your peacetime products 

will give a new low-cosf sales advantage plus an extra customer benefit in the highly competi- 

ive Buyer's Market now at hand. If faced with product or production 

problems involving vibration or impact control, call a 

certified Barry Vibration Engineer today. There is no obligation. 


BARRY 4 


SHOCK & VIBRATION CONTROL 


$10]£19211J91 


L. N. BARRY COMPANY 


177 SIDNEY STREET 
CAMBRIDGE 39, MASS. 
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In the first boat ever built, like the latest, water-tight integrity meant 


CALL IN A 
sealing the hull. Primitive men did it with thongs and resin; modern NATIONAL ENGINEER 


shipbuilders do it with a welding torch. FOR RECOMMENDATIONS 
Sealing lubricants in — keeping them right where they're needed — No Obligation 
has also been tested and proved. Wherever shafts turn, National Oil CHICAGO 
S I - ` o — b sadi i d — Th s d . 135 S. LaSalle St., Central 8663 
eals give constant protection to vital bearings and gears. ey de CUMIBAND 
the primary job of stopping oil leaks, and the extra job of keeping | à | 309! Mayfield Rd., Yellowstone 2720 
. : DETROIT 
out abrasive materials. 1015 Fisher Bldg., Trinity 16363 
Save oil. Save equipment. A quarter-century of specialized expe- y MILWAUKEE 
. o hi fi Id b . " tail ; * N ti al Oil Seals "e y 1717 E. Kane Place, Lakeside 2838 
rience in this one field can be put into “tailoring ational Oil Seals NEW YORK CITY 


to fit your specific operation, large or small. — 122 E. 42nd St., Lexington 28260 
PHILADELPHIA 
401 N. Broad St., Bell-Walnut 6997 


NATIONAL MOTOR BEARING CO., INC. : LOS ANGELES 


2244 East 37th St., Kimball 6384 
General Offices: Redwood City, Calif. * Plants: Redwood City, Calif., 
Van Wert, Ohio * Los Angeles, Calif. (Arrowhead Rubber Company) 


NATIONAL 


OIL AND FLUIDO SEALS 


IDOL 


WHEREVER SHAFTS MOVE, THERE'S A NATIONAL OIL SEAL TO RETAIN THE LUBRICANT 


188 Propucr ENGINEERING — OctoseEr, 1945 





Propucr ENGINEERING 


OCTOBER, 


1945 


that Truarc Retaining 
Rings hold moving 


parts together better! 


BEFORE TRUARC 


The American Separator 
Company found no solution 
to the problem of 
excessive noise and 
vibration set up by the 
spur gear train action of 
this separator bowl 
revolving at 8500. 


AFTER TRUARC 


Truarc Retaining Rings 
eliminated vibration and 
noise while actually 
simplifying the assembly, 
achieving a rigid bearing of 
greater strength with 

no loss of speed! 


If your problem is holding together or positioning moving 
parts, you should know Truarc Retaining Rings. They 
offer important advantages over nuts, shoulders, collars 
and pins. They save space. They make assembly and 
disassembly easier, simpler, quicker. They keep their 
bulldog grip, hold their true circularity indefinitely under 
severe working conditions. Test Waldes Truarc in 

your products, in the machines that make them. Write 
for samples and complete data. Dept. T-10 


TRUARC 


RETAINING RING 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


CANADIAN REPRESENTATIVES: PRENCO PROGRESS CORP,, LTO., 72.74 STAFFORO STREET, TORONTO 


V. S. FAT, RE—18,144 
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ble source tor 
nd. For yout 


ll work with 


a dependa 
ges of any ki 
products, we 
Write today. 


E. R. WAGNER MFG. COMPANY 
Iwaukee 9, Wisconsin 


You'll &nd Wagner 


— design calls for Continuous 
Hinges, which permit flush fitting for 

ce and security. Wagner P 
al machines and meth- you con 


Continuous H 
— any 


Continuous Hin 
resent OF future 


improv ed appearan 
&dentially. 


has developed 
ods fot producing 
economically in 
h and finish. 


requirements, 


spect 
inges fast 


length, 4619 Nort 


h 32nd Street . Mi 
rs of Metal Stampings and Spe- 

d Hardware, Machine - Applied 
- Joint Spacers and Bushings. 


any metal 
Engineered to your spe 
: Since 1899 produce 


they can be perforated, leies, Hinges an 
sunk, formed or spring loaded. Hinges, Rolled Butt 


and 
widt 
cific 
counter 
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A BELLOWS 
MUST FIT EXACTLY 


" 
" you're planning to use bellows control? 

Your engineers have decided . 

You've made up your minds that . . . a bel 
lows unit, self-powered, long-lived with low 
to-no maintenance will make a good product 
better; that these advantages can be made defi- 
nite sales assets. 

Excellent! Now what? 

First. Bridgeport Thermostat engineers in- 
vestigate and study your problem from every 
angle . . . they determine the type of assembly 


necessary . . . then decide and specify the exact 
(LLL. A ees bellows re quire d to fit the job. 


i : // Second. Following these recommendations, 
you either buy the bellows and furnish the as- 
sembly yourself, or you buy complete units— 

POS N made to exact specific ation by Bridgeport 
N Thermostat workmen in Bridgeport's plant... 
\ usually at a much lower cost than would be 
\ possible otherwise. 
\ Write for Bulletin TP-100. It contains infor- 
N mation of interest to everyone concerned with 
E design and production. 
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One of the many hundreds of bellows assemblies 
manufactured to customer's exact specifications. 


Sellows Assemblies... 
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WHITNEY 


ROLLER CHAINS 


Are Helping to Finish the Job 


ái h d 


W hitney Roller Chains, still pulling 
for victory on every remaining battle 
front, are assuming their well-earned 
position in post-war planning. Built 
with precision parts, accurately 


joined, Whitney Roller Chains in- 


The WHITNEY CHAIN & MFG. 


Whitney-equipped tank recovery unit pulling a burnt-out 
German tank off the road near Karpen, Germany. 


sure powerful, positive drive — de- 
livery of full rated machine capacity. 
For uninterrupted top performance, 
plan to equip a// your production 
machines with Whitney Roller 


Chain drives. Write for catalog. 


CO., Hartford 2, Connecticut 
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Tee) 1A ROBE ING 


PRODUCE THE 
FINEST PLATED AUTOMOTIVE 
E PLUMBING wT Ls 


Gerity facilities do not end with the most 
modern plating equipment such as up to 
the minute laboratory, water purifiers, 
glass-lined plating tanks, and automatic 
degreasers. For Gerity engineers enjoy 


"from blue-print to finished product" 


GERITY-ADRIAN MFG. CORP. 
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All Gertty products are carefull) 
inspected several times before ship- 
ment. The complete plated product 
is delivered to your plant in the 
exact number specified and in 
perfect condition. 


assignments. By working with you in this 
manner, Gerity can promise a minimum 
scrap loss. If you are designing a new 
product or having trouble with an old one, 
our years of experience in this specialized 


field will undoubtedly be helpful to you. 


ADRIAN, MICH. 





- SWS 
$80103 30V) 


EVEN 
FINER! 


Typical application of the famous 
MARK-TIME Timer to washing ma- 
chines—with improved control. 


a a tA — — — am P p —_ a — x FP — Cm — en. P 


Ox 
COL 


THOUSANDS OF OTHER products 
require MARK-TIME Timers—for 
better performance and increased 


salability. 





M. H. RHODES, INC., 30 Bartholomew Ave., Hartford 6, Conn. $ 
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Heusen 


COUPLINGS 
for Industry 


The day of peak production at any cost to meet emergency 
conditions is past. It’s now economical production in 
order to meet competition and sell in a highly competitive 
market. Short cuts all along the production line are abso- 
lutely necessary and that’s where Hansen couplings show 
their true worth. For instance, on air tools, Hansen coup- 
lings save many minutes of the operator’s time out of each 
hour. No time wasted going back and forth, no wasted 
effort and no waste of air because operator has complete 
control at his finger tips. A mere push of plug into socket, 
coupling is connected, air is automatically turned on, slight 
pull on sleeve, plug is ejected, air is automatically turned off. 


With Hansen couplings you save much of the operator’s 
time and effort, production is stepped up considerably and 
savings in material is quite substantial. In many instances 
your material savings alone will pay for the cost of the 
couplings in a short time. Send for free industrial catalogue. 


OXYGEN AIR, OIL, ACETYLENE GASOLINE 
COUPLING GREASE COUPLING COUPLING 
COUPLING 


«d 


— 


* 


E 


à 
ww * 


^ 
L 
— 


HANSEN MFG. CO. 


1786 EAST 27th ST. * CLEVELAND 14, OHIO 





provides flexibility 


for the mechanical 
world of movement 


Flexibility is vital in any fluid-conveying system. For over 30 years, 
engineers in every field of industry J transportation have found 
that Barco Flexible Joints provide reliable protection against breaks 
and leakage in fluid lines. By means of responsive movement, Barco 
compensates for contraction and expansion, absorbs the destructive 
action of vibration and shock. Barco's range of design provides 
for every flexible joint problem. Technical Engineering Information 
always available. Barco Manufacturing Co., Not Inc., 1827 Winnemac 
Avenue, Chicago 40, Illinois. In Canada: The Holden Co., Ltd., 


, Montreal Canada. 


iY 


FREE ENTERPRISE —THE CORNERSTONE OF AMERICAN PROSPERITY 


"MOVE IN 


» 


EVERY 


Propuct 


BLE JOINTS 


BARCO"; 


Not just a swivel 
Joint...but a com- 
bination of a swivel 
and ball joint with 
rotary motion and 
responsive move- 
ment through every 
angle 


DIRECTION" 


ENGINEERING 
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MAKE MOBILITY A SALES POINT 


Ease of mobility and protection. to 
floors are increasingly important 
factors in the design of any product 
— industrial, institutional, office 
or household equipment. 

For easy movement and flexi- 
bility of handling, put your prod- 
uct on casters. It is a sure way to 
make that product easier to use, 
susceptible to wider usage and 
easier to sell! 

Good casters can be an important 
sales advantage. 

Many product designers have 
become acquainted with Bassick for 
the following reasons. Bassick's 


line is the most complete — casters 


ODUCT ENGINEERING 


for everything from tea tables to 
heavy trucks, plus all kinds of 
slides and other accessories. 

Bassick-engineered construction 
features give advantages in ease of 
operation, quieter operation, pro- 
tection of floors and equipment, 
longer caster life. Bassick engineer- 
ing service helps solve design 
problems. 

Make mobility a key considera- 


tion in your design. It's best to 


have it in mind while the prelim- 


inary sketches are being made, so as 
to design around standard caster 
types 
design, many varied attachments 


but even in a finished 
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Various types of Bassick Casters, 


Slides and Floor Protectors 


make it possible to caster-ize pres- 
ent stationary products. 

THE BASSICK COMPANY, Bridge- 
port 2, Conn. Division of Stewart- 
Canadian 


Warner Corporation. 


Division: Stewart-Warner-Alemite 


Corporation, Ltd., Belleville, Ont. 


When products need seme 


S ales-assistance 





Not just a “One Piece Outer Race,” but 


A BETTER CONSTRUCTION 
OF THE RACE, As Well. 


One of the Reasons Why 


:€ 
PE y 


(TLI1UDP» 
BEARINGS 


will actually outlast 
the machine in which 
they are installed 


R B C CYCLOPS has this outstanding advan- 
tage. No retaining ring to work loose. No extra 
pieces welded on. THELIPIS AN INTEGAL PART 
OF THE RACE ITSELF. 


The corner radii on the inside and outside of 
the outer race are generously designed to facili- 
tate assembly of the bearing in the housing and 
on the shaft. 


Such advantages, the result of over a decade 
of research and engineering skill, make it most 
advisable for you to include R B C CYCLOPS 
BEARINGS in your post war designing plans. 


SOLVE THAT SPACE, WEIGHT, OR ENDURANCE 
PROBLEM BY CONSULTING RBC ENGINEERS 


Send for Catalog 


Note the full complement of small diameter 
rollers. That means Greater Load-Carrying Ca- 
pacity in smaller space. 


PRC 
a ADNI 
MORE THAN 


25 


YEARS 
Zj EXPERIENCE 


ROLLER BEARING CO. OF AMERICA 


TRENTON, NEW JERSEY 
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U.S. and Porelgn 
Patents Issued 
1 Pending 


HE ANT. 
wl Fh, 
+ NY 


) ` 
Propucr ENGINEERING 


ENGINEERING REPRESENTATIVES: 


DETROIT G. C. Brown and 
A. W. Reader 
201 South Pleasant St 
Royal Oak, Michigan 


KANSAS CITY Pacific Airmotive 
1628 McGee St. 
Kansas City, 8, Mo. 


LOS ANGELES J. S. Wise 
Room 925 
Pacific Mutual Bldg. 
523 West 6th St. 
Los Angeles, Calif, 
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By providing a hard protective lining against impact or 
abrasion from the screw or stud, Heli-Coil Inserts safe- 
guard tapped threads—thus strengthening the finished 
product. The loosening of light-metal or plastics assem- 
blies due to rapid wear of tapped threads is prevented. 
Heli-Coil Inserts are precision-shaped helical coils of 
stainless steel or phosphor bronze wire which are inserted 
in ‘NC’ and ‘NF’ tapped threads. They are light, less 
bulky and easier to assemble than solid bushings. 


In highly stressed applications, Aero-Thread Inseris per- 
form the same function but fit the profile of the Aero- 
Thread Screw Thread System—a truncated Vee in the 
boss and a circular section thread in the screw or stud — 
which increases fatigue - resistance 100% and static 
strength 25%. 


wicxac m, M TAA 
a aana bare 


y v 
» . 


2 ^ Ai 
AIRCRAFI. SCREW — 


LL — 
bereme and Sauda ia Lahe orai 
Pierce amd off Assemblies 
ä— Pomorai of 
Pars cech ws Caves Peres and. 
— —“ — 
Mlects Sutsrenivet Serge m 
Weal? and Spare 


Check the bulletins desired and mail coupon fo us. They have the 
answers to many problems in design, production and maintenance. 


Aircraft Screw Prod. Co., Inc., 47-23 35th St., Long Island City, 1,N.Y. 


Please send me the following booklets: 


No. 239 No. 240 No. 260 No. 236 
No. T-1A No. 237-A 


QTY... eee eere 





‘know how 


wan asset in peace, too. 
i ee E 


SE 


| N PEACE as in war, “know how” is a priceless 
asset of American industry. And over the past fif- 
teen years, in peace as in war, Solar has developed 
an invaluable “know how” in fabricating high tem- 
perature alloy products for the disposition and 
utilization of hot gases. 

Airplane exhaust systems, heat exchangers, jet 
propulsion and gas turbine engine parts are the 
principal products upon which Solar has estab- 
lished and maintained its industry leadership. The 
design, engineering and manufacturing skills which 


have won this recognition will continue to help this 


$0LAR AIRCRAFT COMPANY SAN 


/ 


country remain the foremost military and commer- 
cial air power. They are also now available to man- 
ufacturers in other industries whose problems are 
the production of heat and corrosion resistant 


products. 


HIGH TEMPERATURE ALLOY PRODUCTS 


SIEGE 12, CHLTE. BES BEVHES 5, 1 & 
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le & Towne Tri-Rotors px juif: thin or 
materials, safely, efficiently, economically” 


Model 40-AXMO Tri-Rotor — Equipped with Model 80-BVM Tri-Rotor 


Equipped with bronze 


iron-fitted pumping members and built-in relief valve fitted pumping members, variable volume control 
type head. Transfers liquid soap at 32 GPM. head and manual control device. Proportions solvents 


from 80 GPM for a famous chemicals manufacturer. 


The one type of pump that combines high volumetric efficiency with 
smooth product-handling characteristics . . . and works equally well with 
thin or viscous materials . . . is the Yale & Towne Tri-Rotor. 

Its unique design... involving only two pumping members, three mov- 
ing parts . . . combines the advantages of a piston pump with those of a 
rotary pump. Due to its sliding piston action, no change is needed in the 
fit of pumping members in order to handle materials having different vis- 
cosities. No chewing, foaming, aerating or overheating the product. 

The following exclusive features are optional and interchangeable in 
Tri-Rotor Pumps: Variable Volume Control, Manual Flow Control, In- 


tegral Relief Valve and /or Solid Head. 


| Wire or air mail your requirements to Pump Division 


A ROTOR 


à 
U 


A PISTON 


‘ly 
d 


, 


A SHUTTLE 


|THE YALE & TOWNE MFG. CO., 211 Henry Street, Stamford, Conn., U. S. A. | 
AVAILABLE NOW —Increased facilities and the latest manufacturing methods permit our | 
making prompt deliveries of pumping units on orders carrying properly executed priority 

| certifications. (There may be a short delay when electric motors are required). 


| D Alcohol D Fish Oil 
The C) Caustics C) Gasoline 
| Yale & Towne C) Chocolate Glucose 
| TRI-ROTOR O Coolants O Grease 
Pump is now C) Corn Syrup Ink 
in use pumping O Edible Oils Jam 
such products 
as these (check NAME 
application COMPANY 


which interests 


"me CITY 


Lacquer 
Liquid Soap 
Molasses 
Oils 

Paint 


Cj Propane 
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A P-38 pilot knows the proved effi- 
ciency and reliability of Fluid Power 

. many of those dials on the in- 
srument panel in front of him are 
telling a constant story of Fluid 
Power at work. 

Wing flaps, ailerons, radiator flaps, 
landing gear, brakes—all are Fluid 
Power operated and controlled in the 
P-38. In addition, engine primers, fuel 
tank selectors, together 
with fuel, oil, vacuum 
and oxygen systems, are 
functioning components 
of the ships as a result 
of Fluid Power Engi- 
neering. 

For more than twenty 
years . .. from the peace 
time years of aviation 
pioneering through the 


"The Parker de- 
signed standard 
aircraft tube fit- 
ling. Patented. 


wartime years of mass airplane 
production . . . Parker tube fittings, 
valves and related products have won 
the unqualified endorsement of air- 
craft builders everywhere. 

The tube fittings used in the P-38 
are manufactured according to the 
Parker Triple Coupling* design. Par- 
ker engineering leadership has been 
recognized by the Army and Navy in 
the adoption of this basic Parker de- 
sign as the current standard for all 
aircraft tube fittings. 

In the aircraft industry the name 
"Parker" 


manship, reliable quality and engi- 


signifies precision work- 


neering perfection. This same repu- 
tation distinguishes Parker products 
used in every industrial Fluid Power 
application. 

While working under the stringent 
design and performance requirements 
of aircraft building these many years, 
the Parker organization has 
covered many new Fluid Power possi- 
bilities which have been successfully 
introduced into new and diversified 
industrial applications. There is 
doubtless one to fit your needs. Ad- 
dress—The Parker Appliance Com- 
pany, 17325 Euclid Avenue, Cleve- 
land 12, Ohio. 


un- 


THE PARKER )4—P— co. 


o 8g & E $3 
2 


FLUID POWER PRODUCTS FOR ALL 
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eres a sunple way fo make 
TURNS in remote controli. 


WVETHITIITE Many pieces of equipment include one or more me- 

diiit chanisms which require adjustment in operation. As a 
rule, mechanical remote control must be provided 
for these mechanisms in order to bring control knobs 
or dials to points which make operation convenient. 
And many of these controls involve turns. 


A simple way to provide such controls is with rods 
coupled at the turns with short lengths of S. S. White 
remote control type flexible shafting. A good example 
of the use of this method is in the well-known line of 
Duo-Therm Oil-Burning Space Heaters illustrated. 


S. S. White remote control flexible shafting, specially 
developed for remote control, is engi- 
neered to give smooth, sensitive opera- 
tion in turns. It comes in a large selec- 
tion of sizes and characteristics to satisfy 
a wide range of requirements. 


S. S. WHITE At the left is one of the attractive new DUO- 
CONTROL FLEXIBLE THERM Oil-burning Heaters with a diagram 
DIAL SHAFT— showing how a short length of S. S. White 

—— flexible shafting is used to make the right-angle 
turn between the horizontal rod from the control 
dial on the front and the vertical rod to the oil 
control mounted on the base at the rear. This 
arrangement places the control dial in a con- 
venient position for seeing the markings and 
seHing for desired heat. 


CONTROL | 


(SIDE VIEW) * » * 


GET FULL FLEXIBLE SHAFT FACTS AND 
ENGINEERING DATA IN THIS HANDBOOK 
It completely covers the subject of flexible shafts for 
remote control and also for power drives. A free copy 


is yours, if you will write for it on your business letter- 
head and mention your position. 


THE S. S. WHYTE "HITE, NDUS TRIAL DIVISION 


DEPT. B 10 EAST 40th ST., NEW YORK 16, N.Y. 


FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED: PLASTICS 


MOLDED RESISTORS FLEXIBLE SHAPFY 10015 
Once of Americas AAAA Industrial Enterprises 


Propucr ENGINEERING — Ocronxn, 1945 





ms wT 2 y Z 


it Stays Where It's Put 


You'll always find the Elastic Self. 
Locking Stop Nut where you place 
it, because this nut always stays put. 
The Elastic Stop Nut holds an ad- 
justment with a sure grip whether 
seated against a surface as in the 
slot positioner illustrated above or 
unseated on a threaded part. 


The Elastic Stop Nut uses its head 
— because built into it is ared collar. 
This is an elastic compression collar 
that molds itself to the individual 
threads of the bolt, locking tight. 


You need no jam nuts, cotter pins 
or other locking auxiliaries when 
vou use Elastic Self-Locking Stop 
Nuts. They refuse to loosen, creep 


or “back off” under the toughest, 
most critical operating conditions. 
Yet they never rust or freeze in 
place and can be easily removed 
when necessary. 


Proved in billions of wartime 
applications, Elastic Self-Locking 
Stop Nuts give definite insurance 
against loose nuts and consequent 
delays, breakdowns and extra main- 
tenance work. From delicate, precise 
aircraft installations to Der 
duty tank installations, these nuts 
with the red elastic collar have 
shown their gripping power. Elastic 
Self-Locking Dop uts are the 
sure way to greater safety, economy 
and reliability. 


Wherever there are slot posi- 
tioners, spring tension, com- 
pression or other types of 
positioning devices, you'll 
want Elastic Stop Nuts on the 
job, holding their exact ad- 
justment. Elastic Stop Nuts, 
because they successfully resist 
the effects of vibration, shock, 
impact and other loosening 
influences, are ideal for pos- 
itive maintenance of position. 


LOOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 


tO > THE COUAR 

7 Oir ay = S ELASTIC 
THE ACTION OF EE] THE NUT CAN at" 
THE GRIPPING SEO TIME AND 
TIME AGAIN 


om 
MADE IN ALL SIZES AND TYPES — WITH 
THREADS T FIT ANY STANDARD 
TYPES OF BOLTS 


ESNA 


TRADE MARK 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Plants at: Union, New Jersey and Lincoln, Nebraska 
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Sales Office: 1060 Broad Street, Newark 2, New Jersey 
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TOUREK BALL JOINTS.... 


The Recognized Standard for Design and Performance! 


THE major industries throughout the country 
specify Tourek Ball Joints where this type of product is 
needed ... their plus performance contributes to the 


safety, dependability and service-life of the products in 
which they are used. l 


Tourek has the ability and facilities to meet fully your 
exact requirements for ball joints ...in any quantity... 
stock types available for immediate shipment...or custome 


made to your blueprints on reasonable delivery schedules, 


WRITE FOR COMPLETE DATA, 


J. 3. TOUREK MFG. CO. 
4701 W. 16th St. Chicago 50, III, 


MAKERS OF PRECISION 
SCREW MACHINE PRODUCTS 
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Weight of this LEDEX Sole- 
noid (shown actual size) is 
only 12'4 ounces, but it 
exerts a torque of 12 inch- 
pounds. At the pin where the 
lever of a bomb release is 
engaged, the force is 48 
pounds—enough to break a 
film of ice. 


---NEW, POWERFUL 
ROTARY SOLENOID 
FOR REMOTE CONTROL 


TEST CURVE OF LEDEX 50-D-1 ROTARY SOLENOID 


The LEDEX Solenoid packs a powerful punch. It 
was developed to trip bomb releases in subzero 
temperatures where strength, speed, reliability, and 
shock immunity are mandatory. Tens of thousands 
have done their stuff wherever bombing missions 
have been flown. 

By means of a unique mechanical design, the "pull" 
of the armature is converted to rotary motion—an 
action never built into a solenoid before. 


——“⸗⸗ 


10 20 40 50 


*. *. o 
A Little Giant DEGREES OF STROKE 


As shown in the illustration, the LEDEX Rotary 
Solenoid has great strength in relation to its size. : 
It is especially adapted to installations in which This curve shows the performance of the illustrated LEDEX 


TORQUE: 


Solenoid with 24 V, 10.95 Amp. direct current. Note that 


compactness and power are desirable factors. the high torque is maintained through the 45 stroke 


Designed for operation by. direct current, the 
LEDEX is widely applicable where that type of 
current is available. 


Ask for Literature and Sample 


You are invited to mail the coupon or write us if 
you suspect that you have applications for LEDEX 
Rotary Solenoids, Literature and a sample solenoid 
will be sent upon request. We'll be glad to submit 
a definite answer if you state your problem. 


GEORGE H. LELAND, 

145 WEBSTER ST., DAYTON 2, OHIO. 

Send literature on the LEDEX Solenoid and a sample for demonstra- 
tion. The rotary solenoid may be applicable to our 


individual and Title 
Company 
Street Address 


12 LBS. 
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EARING CAPACITY 


for tomorrow's heavier machine loads... 


Change to Rollway Right Angle Loading 


In the drive for postwar production . . . for com- 
petitive advantage in postwar markets... machines 
will be pushed to new limits. Bearings which served 
reasonably well under war conditions will now lack 
the freedom from service attention, the life expec- 
tancy, the load capacity required for satisfactory 
operations on new peacetime output. 

That’s when it will pay to change to Rollway 
Solid-Cylindrical Roller Bearings. Bearings that 
give you more metal to carry the load . . . longer 
line contact with the race .. . and lower unit pres- 
sures. Rollway Right-Angle Loading splits com- 
pound loads into the two components of pure 
radial and pure thrust . . . carries each of these 
on separate roller assemblies. Total load magni- 
tudes per bearing are lower, and are carried per- 
pendicular to the roller axis. There are no oblique 
resultants, no complicated stresses, no tendency 
for the rollers to pinch out from between the race. 
The result . . . less rubbing friction, less roller-end 
wear back. 


ROLLWAY BEARING CO., INC. 
Syracuse, N. Y. 


Find out today how Rollway Right- 
Angle Loading can improve your bear- 
ing performance. Just send a print of 
your assembly with specification of 
load, speed and type of service for 
confidential analysis and recommenda- 


tion. No charge. No obligation. 


ROLLWAY 


CYLINDRICAL ROLLER BEARINGS 


SALES OFFICES: Philadelphia * Boston * Pittsburgh * Youngstown * Cleveland * Detroit * Chicago * St. Paul * Houston * Tulsa * Los Angeles 


^ne ` 5 
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i CLEVELAND | The Cleveland Caps — 


v. 2917 EAST 79TH STREET * CLEVELAND 4, OHIO 


i FAST t b B D M | Warehouses: Chicago, Philadelphia, New York, Los Angeles 
r 


/ Ask your Jobber for Cleveland Fasteners 


MADE BY THE ORIGINATORS OF THE KAUFMAN PROCESS FOR GREATER STRENGTH AND ACCURACY 
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SPEED UP ASSEMBLY JOBS 
PLAN FASTENINGS NOW 


" Cold-forging " — proof ..more each month 


It Pays To Plan Early: 
... because the right fastening planned in the product de. 3 Standard Fastenings 


sign stage can well be the one remaining factor essential 
to the speed and success of that vital assembly job—no for Production Efficiency 


assembled product can be better than its fastenings. Phillips Recessed Head 


... because early action allows time for an exacting choice Screws—The modern, ef- 


i à í fective, time-saving fastening 
—your choice must be either a standard fastening or a device proven in tens of thou- 


part specially designed to meet your specific need. sands of assembly lines. Other 
standard head styles are also 
o available. 

It Pays To Choose Scovill: 

. . Self-T i Machi 

... because we can help you—our broad experience in : ene € 
fastenings qualifies us as specialists to aid you in that AN i arate tapping operations for 
selection. Our demonstrated ability in special design* fastenings to castings, heavy 


c s : : AAN gauge sheet metal, and plas- 
makes Scovill your logical choice. è tics. Also available with 


— i i i Phillips Recessed Head. 
... because our skill in special design, our special proc- 
essing plus our ingenuity in cold-forging means a sub- Washer-Screw Assem- 


stantial saving in money — materials — motions. blies —When use of lock 
washers is indicated, the time- 


saving of pre-assemblies is 


Call A Scovill Fastenings Expert Today obvious. Also available in 
standard slotted head styles. 
*Above is illustrated one of many special-purpose items— proof of 


Scovill ingenuity in cold-forging and ability in special design. 


SCOVILL MANUFACTURING COMPANY 


‘SCREW 


WATERVILLE 1pnonucrs DIVISION 


E 
| 


ESNI 
WATERVILLE 48, CONN. W| TEL. WATERBURYọ 3-3151 


j 


NEW YORK. Chrysler Building » DETROIT. 6460 Kercheval Avenue - CHICAGO. 135 South LaSalle Street « PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - kemper Insurance Bldg. - LOS ANGELES. 2827 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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2 i Y, standard Fulton 
Sylphon I 


) dellows are available 
to meet most pre 
» sures 
er pres. 
for high 


ssure requirements. 
every now 
à call for be 
Signed to re 
yond usu 


Howe, er, 
there comes 
cially de 


far be 


and then 
llows spe- 
sist pressures 
erating limits. 
ds Fulto 


al op 

For such nee 
Prepared to supply be 
ply, three-ply and e 
construction, Metals 
upon operating condit 


n Sylphon i; 
llows in two. 
ven four-ply 
used depend 
ions, 

Bellows of this type are Produced 
(as illustrated) by Placing close fit- 
ting tubes, one inside the other, be- 
fore forming the corrug 


Painstakingly designed and manu- 
factured. they function "Without ex. 
Cessive loss of flexibility." 


Write for 


ations. 


information, Bulletin 


Of con. 
Operation, 


able data. 


- TP-1300 brings details 
without excessive 
loss of flexibility 


Struction and 
much other valu 
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1-Piece Blind Fastener 
with uses unlimited 


Spring Lock’s one-piece assem- 


bly simplifies blind fastening... 
locks and unlocks with a 
quarter-turn in a 90° clock- 
wise rotation. 


Îr you have to fasten two sheets of metal, 
wood or plastic with a blind closure—per- 
manent or removable—you can do it simpler 
and cheaper with the Simmons Spring-Lock 
Fastener. Its unique design embodies an un- 
usual combination of advantages, such as: 

Low unit and installation cost...one-piece 
assembly simplifies blind installation...re- 
quires no nuts, receptacles, lock washers or 
threading...self adjusting for various material 
thicknesses...locks and unlocks with a quarter 
turn...can be permanently installed as blind 
rivet...cannot work loose from vibration... 
locks with high initial load without deflection. 

Many applications of Spring-Lock Fasten- 
ers will occur to you after you’ve examined 
a sample and seen how easily and efficiently 
it operates. Send today for the sizes you re- 
quire...standard sizes are 1/8", 5/32", 3/16", 
1/4", and 5/16". The range of material 
thicknesses will go from nothing to 7/32" 
total on the largest fastener. 

Other types of Simmons Fasteners are de- 
scribed below. One of them may solve your 
problem. Write for samples. 


SIMMONS FASTENER CORPORATION 
1751 NORTH BROADWAY, ALBANY 1, N. Y. 


OTHER SIMMONS FASTENING METHODS 


QUICK LOCK —Oniy initial loads 
are carried by helical spring. Solid 
supports take up increased loads, 
assuring minimum deflection. 
Locks and unlocks with a twist of 
the wrist. Stud is self ejecting 
when unlocked. No special tools 
required. 


LOCK NUT—Double duty Safety 
Nut—Lock Nut and Stop Nut. As- 
sures highest degree of perma- 
nence and safety—reduces assem- 
bly time. Serrations on bolt thread 
can be cut by simple broaching 
operation in a fraction of time re 
quired to drill cotter pin hole. 
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Even machines need "blood"—oil and 
grease—to keep on the go. With an Alemite 
Centralized Lubrication System, this life- 
blood flows to every vital point through 
metal arteries. Because these systems come 
in 4 different types, you can adapt them 
to practically any kind of machine. And 
they are available for manual or automatic 
operation. 


"Life Insurance" for machines aptly de- 
scribes Alemite Systems. They're fool- 
proof and end the possibility of human 
error. They're positive yet simple to oper- 
ate. Even inexperienced help can readily 
learn to use them. 


Machines needn’t be stopped for Alemite 
Centralized Lubrication. Each bearing, no 


matter how inaccessible, is given a posi- 


STEWART ATF 
WARNER - Amd m 


tive, measured quantity of oil or grease 
from one central point. “Downtime” is 
turned into productive time. That’s why 
thousands of plant owners have installed 
Alemite Centralized Systems on present 
machines — and are having them designed 
into new machines. 


Typical results like these are common: 6 
huge traveling cranes, having a total of 
1270 bearings are now lubricated from a 
few central points in 45 minutes. Former 
lubrication time: afull day's work for 2 men. 


You benefit by designing Alemite Central- 
ized Systems into your machines. They're 
protected from human error and negli- 
gence. Your machines keep on the go, last 
longer, deliver “M.P.T.”* You eliminate 
expensive field services. And, because your 
machines perform dependably you add 
new lustre to your name. 


*More Productive Time 


MITE 
MITE 


w Finat in Modern Lubrication 


CONSULTATION * ENGINEERING * EQUIPMENT » LUBRICANTS « MAINTENANCE 
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Send coupon below, requesting “no 
obligation" demonstration of the four 
new Alemite Centralized Systems. 
An Alemite Lubrication Specialist 
will demonstrate with transparent 
working models right at your desk. 
He will also explain how you can 
design these systems into your ma- 
chines. Just send the coupon. 


ALEMITE, 1808 Diversey Parkway, 
Chicago 14, Illinois 


Have an Alemite Lubrication Specialist 
call and demonstrate the four new Alemite 
Centralized Systems of Lubrication. 


Company 
Name 
Address 


City 
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Has Two 
Distinct 
Advantages 5 


Knurling of Socket 
Screws originated with 
"Unbrako" Years ago. 


“UNBRAKO” 
Knurled Point Self-Locking 


Socket Set Screw 


It cant and won't be shaken loose! The 
knurling of the cup point provides sharp 
ridges and points which, when the screw 
is tightened as usual, dig in firmly and 
hold tight, despite all vibration. Even 
so, it can be easily removed with a 
wrench, and used over and over again 


Tnt 


Reg. U.S. Pat. Off 


“UNBRAKO” 
Knurled Socket Head 
Cap Screw 


The knurled head of this screw affords 
therefore a “Slip-proof,” time-saving grip 
for the fingers. That means the "Unbrako" 
can be screwed-in farther and faster, be 
fore using a wrench. Where small screws 

are needed, the knurled head is espe 
cially helpful — saves oodles of lost motion 


Both of these "Unbrako'" screws are available in sizes from 
#4 to 1%" diameter—full range of lengths. 


To learn of our other Socket Screw Products, write for the 
“Unbrako” Catalog. 


OVER 40 YEARS IN BUSINESS 


[ ( 
JENKINTOWN: PENNA., BOX 545 
BOSTON CHICAGO DETROIT INDIANAPOLIS 
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SAN FRANCISCO 





ST. LOUIS 
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Hydravlic or 
Air Operated 


CHUCKS 


Get High Uniformity and 
Better Finishes at Lower Production Cost 


Today’s market conditions demand new high standards of 
precision and uniformity at the lowest practicable manufac- 
turing cost. Help your machines and the operators to work 
at maximum efficiency ... use Logan power-operated chucks 
to meet production requirements. Fast, positive, accurate 
chucking can be obtained by operating an air or hydraulic 
control valve of the most convenient type. 

Standard Logan  air-operated and  hydraulic-operated 
chucks offer 5 profitable advantages over manual chucking: 


1. Chucking time reduced to seconds... chuck jaws are opened and 
closed by moving the lever of the conveniently located control valve. 

2. Rejects and spoilage eliminated ... constant, equalized pressure of 
the jaws prevents distortion and compen- 


sates for any loosening. | 
3. High accuracy and finish main- 
tained compact Logan chuck design L3 
minimizes overhang, thus increasing rigidity — m 
and strenyth of the set-up. Hd 
1. Idle machine time reduced .. . oper- - 


ator can often handle several machines. 

5. Operator fatigue minimized ... ener- 
gy saved for other important duties. 

Logan chucks are offered in a wide range 
of types and sizes to meet your requirements. 
Standard Logan accessories to make up com- 
plete chucking systems are also available... rotating 
cylinders for air and hydraulic service are shown 
below. 


Logan Rotating Cylinders 


These double-acting air and hydraulic cyl- 
inders are designed especially for mounting 
on rotating machine tool spindles. They are 
positive and rapid in action; the simple, sturdy 
construction minimizes maintenance and as- 
sures long service life. 


ROTATING AIR CYLINDERS Standard models 
available in sizes from 3” to 20" bore, with 
closed center or open center to permit passage 
of a coolant line through the spindle. 


ROTATING HYDRAULIC CYLINDERS Model HR 
available in 7 standard sizes from 3” to 14' 
bore; Model HV is identical but has integral 
control valve. 


SPECIAL AIR AND HYDRAULIC CYLINDERS De- 


signed and built by Logan where other strokes 
and types are required. 


Ask for Engineering Advice and Layouts... 


Logan engineers will gladly recommend the proper equipment for your 
work requirements, and most efficient methods of installa 
tion. Layouts furnished upon request. No obligation 


FREE Catalogs...Write 
for literature cover- 
-i ing items in the Lo- 
CHUCKS - CYLIMDERS * VALVES * PRESSES + SURE FLOW COOLANT PUMPS gan line in which 
you are interested, 


LOGANSPORT MACHINE CO., INC. MOZO 


INDIANA 





This FREE Book 
May 
Show You How! 


— 


~ FLEXIBLE SHAFTING 


@ Cuts manufacturing and assembly costs! 
@ Eliminates Gearing and Universal Joints! 


@ Transmits rotary motion around angles and be- 
tween out-of-line members! 


€ Mokes the product competitive! 
Lower cost — Simplicity — Smoother operation — 
Easy servicing — Smarter appearance. 


Requires No Fussy Alignment... 


In order to make unnecessary any exact align- 
ment between motor and tool spindle in as- 
sembling this ingenious sash cut-off and drilling 
machine, a Stow flexible shaft was used to trans- 
mit the power. A standard Stow ball-bearing 
handpiece was clamped to the machine table, to 
provide adequate support for the working end. 
No other bearing was necessary. 


WRITE TODAY for Your Copy of 
“The How and Why of Flexible Shafting” 


STOW MANUFACTURING CO. 


426 State St. Binghamton, N. Y. 
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For "quality controlled" tanks 


and containers for gases, liquids, air... 


specify S b A F F 


If you are looking for high quality and long, depend- 
able service from tanks or cylinders, you will be wise 
to familiarize yourself with Scaife engineering design 
and manufacturing methods. Through careful atten- 
tion to all details, we achieve the Scaife QUALITY 
CONTROL system that produces utmost uniformity 
and dependability. 
It starts in the engineering department, where ex- 
rience is combined with engineering and manu- 
acturing knowledge to produce sound designs. It 
'ntinues into the purchasing department where 
iaterials are bought according to strict specifications. 
It extends throughout all fabricating operations in 
shop, where quality control methods guide every 
tep of the manufacturing process. We use every 
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practical means of assuring perfect forming, shaping 
and joining of component parts; and carefully exe- 
cuted tests at various stages of the manufacture of 
every tank or cylinder serve as a double check. And 
finally the finished container is thoroughly tested to 
be sure it completely meets all requirements of the 
code applying to its service. Actually, Scaife standards 
exceed the code requirements. 

A system of this kind is not developed overnight. 
We have built these products for many years. We have 
installed equipment of the most up-to-date type, and 
perfected manufacturing techniques that assure strict 
adherence to the rigid Scaife standards. 

The net result is that you can have complete con- 
fidence in the containers you buy from Scaife. 


FOUNDED 1802 
OAKMONT (Allegheny County), PENNA. 


Representatives in Principal Cities 
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Why Carbon Seal Rings 
Give Better Service 


— 
p 


Rotating shaft seals must have two elements 
that rub against each other. Mating surfaces 
of these two elements have to be lapped very 
smooth and flat in order to prevent leakage 
between the stationary and rotating elements. 


Thus, even though lubricant surrounds the 
seal, very little, if any, can reach the rubbing 


surfaces. 


Such severe service requires material that 
is not only inherently low in friction but will 
not seize or gald the mating surface, if a leak- 
free seal is to be maintained. 


Carbon, especially compounded for this 
purpose, is an ideal material. It does not melt 
or seize. Its inherently low friction allows 
extremely high rubbing speeds without ex 
cessive temperature rise. 


Pure carbon seal rings, made in a wide 
variety of grades, are applied by our engi- 
neers to give the best service under various 
operating conditions. There is a correct Pure 
Carbon grade for sealing gas, water, oil, 
grease, as well as highly corrosive acid or 
alkali solutions 


Why not try Pure Carbon if you have a 
problem on seal rings, bearings, impelle: 
blades or any similar application? Our engi- 
neers will gladly give you the benefit of our 
long experience in this field 


A 





—— | — — — — N 


"length... 
strength... 


I 
— — — — — — — — 


Stainless Steel Carbon Steels 
m e t a i Aluminum Non ferrous Alloys 
; eee Magnesium Brass 


Alloy Steels Monel 


— —— mme Som ctm wp omn SR — 


| screws or 
| Screw machine 
| products 


\A/ 


lal cC ' . 
Waltham Screw Company's spread of productio 
ides the almost microscopic .025 size set-screw 
Jelicate preci ion watch mak ng Á: ing sizes 


2 


rews for use with metals, plastics . . bolts, nut: 


. * * ‘ 4 4 E . 
in fact, the greatest variety of special products 


Í * f 
16 Jiameter f pecitic uses. 


@ Accuracy in all steps of production in- 
sures precision in all applications. 


@ Waltham Screw's specially developed 
machines produce a uniform product. 


@ Waltham Screw products are acknowl- 
edged as superior by engineers, instru- 
ment makers, watch-makers, machinist- . 
experts. 


€ Specific problems requiring special screw. 
machine products are welcomed. 


Micaela Ks 
— — — — — — - — — — — — — a dx 


WALTHAM SCREW 


COMPANY 
77 Rumford Ave 
Waltham, Mass 
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that haunts a machine tool designer's life 


he "thing" is not a ghost 
or a nightmare. It's real 
as life. It's the vicious chatter, the 
destructive vibration that kills the 
very quality of work for which the 
machine is designed. Not right 
away but after the machine is in 
the customer's plant. The villains 
that perpetrate the “thing” are, of 
course, bearings that can’t take the 
load and hold their accuracy. 
That's the sort of situation that 
calls for Fafnir and that Fafnir 
responds to with a specific design- 
ing job, such as the "MM Series" 
of ball bearings. Out of the ex- 
treme demands of machine tool 


FAFNIR 


designers for utmost rigidity, load 
capacity and long life, came new 
refinements in ball bearing design. 
The demand load of the machine 
tool and the work limits can be 
perfectly matched with precisely 
determined pre-loads. And the use 
of specially heat-treated steels and 
ultra-precision grinding of race- 
ways provides far greater rigidity 
and consequent accuracy over a 
far longer life expectancy. Oper- 
ating limits have been raised for 
this MM Series as high as 50,000 
r.p.m. in actual service and have 
operated at these speeds for as 
much as 8,000 hours. 


BALL BEARINGS 


Most Complete Line in America 
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That's the kind of cooperative 
design engineering which Fafnir 
has practiced in industry after 
industry. It's the reason for "the 
most complete line of ball bearings 
in America" . . . and for the ball 
bearing engineering staff at home 
and in the field devoted to more 
and more of the same design coop- 
eration. It’s the best possible rea- 
son for saving time by putting a 
bearing problem up to Fafnir first. 
The Fafnir Bearing Company, New 
Britain, Connecticut. 





MECHANICS 
Roller Bearing 
UNIVERSAL JOINTS 


Are Ideal for Industry 


Simple, strong, economical; Mechanics Type C Roller Bearing 
Universal Joints meet every industrial requirement. Unique 
construction and accurate machining promote inherent 
balance, smooth operation. 





A B 


M 


D 
— p O—D 


Type C has few parts. Four high grade roller bearing units 
— A, are ground to fit locating seats on two yokes — C. 
Strong integral keys carry the entire torque load. Cap screws 
— D, locked by plates — E, hold bearing units in the assembly. 
Roller bearings carry hardened cross — B, with cork seals — F. 


Cross and bearings of-the type C joint can be removed readily 
by taking out the cap screws and separating the yokes slightly. 
No flange connection is required. Unusually easy to install 
and service. 


MECHANICS Type C Roller Bearing UNIVERSAL JOINTS 
are available in sizes from 200 to 50,000 foot pounds torque, 
with a wide variety of end connections and shaft arrangements. 


Don't worry over power transmission problems. Let our en- 
gineers suggest how MECHANICS Roller Bearing UNIVERSAL - 7 yam 
JOINT advantages will benefit your product. Iu Peo ReAaAwT T 


R.S Te O.HI O 3 


PET PS à AUXILIARIE AIRPLXN 


MECHANICS UNIVERSAL JOINT DIVISION 


BORG-WARNER CORPORATION « 2096 Harrison Ave., Rockford, III 
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partners 
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e So clearly and unmistakably are draftsmen able to express their ideas on 
paper that their drawings have re-shaped the world. Through line, figure and 
symbol, draftsmen define the work to be done by the labor and machines of a 
nation. Assisting them to attain precision and clarity are drafting instruments 
that act almost as living extensions of their own hands...instruments that function 
figuratively as their partners in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have been 
partners, in this sense, in shaping America, in making possible its swift-moving 
highway traffic, its speed in conducting business, its victorious might in war 
... So universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has materialized with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own "dfufting 
partners"? 

You will find special advantages, for example, in PHOENIX* Tracing Cloth, 
which K & E has made almost "ghost-proof." Here is a cloth from which you 


can erase either pencil or ink lines without 
p 
creating 


cloth practically immune to stains from 
perspiration and water. You can even 
soak it in water for ten minutes at a time 
without harm! For further details about PHOENIX* Tracing Cloth, write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 


*REG.U. S. PAT. OFF, 


risking untidy ‘ghosts’ on the prints, a 
ue 


é 
fos 
e 


^» the world's 


| greatest highways . 


Drafting, Reproduction, | 
Surveying Equipment 
and Materials. 

Slide Rules, 

Measuring Tapes. 


€— 


s» best known 
calculators 
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rockets 





» 
G 


against the ravages 
of time 

For countless ages, the 
Pyramids of Egypt have 
withstood the disintegrat- 
ing forces of time and the 
elements. In comparison 
with the span of human life, 


"1 "PMAPRHHANM 


the Pyramids are everlasting. 
In applications without num- 
ber, Harper bolts, nuts and 
other fastenings resist rust, 
corrosion and other destruc- 
tive conditions. Compared 
with assemblies they hold to- 
gether . . . or with common steel 
bolts . . . Harper Fastenings 
are everlasting. 


everlasting fastenings 
Harper stocks include over 
4360 items of bolts, screws, 
nails, and other fastenings 
made of brass, bronze, copper, 
Monel or stainless (none of 
common steel). Specials made 
to order. Write for 104 page 

4-color catalog. 


THE H. M. HARPER CO. 
2610 FLETCHER ST. * CHICAGO 18, ILL. 
BRANCH OFFICES: 

New York City Philadelphia 
Los Angeles * Milwaukee 
Cincinnati Houston 
Representatives in Principal Cities 


BRASS » BRONZE 
COPPER» MONEL 
STAINLESS 


HARPER 
LT 


x [LITT] S 
50 0, 207 
e 


We e. 
p T 
N ELEC. INST. 
Pay NEWARK: Ny US bao 
“970,219 MODEL 


AS LOW AS 
100 F BELOW ZERO 


WESTON 


| ALL-METAL THERMOMETERS PROVIDE 
| RUGGEDNESS AND READABILITY, T00! 


Reliable sub-zero temperature indications, so critical 
for deep freezing units, high altitude flying and a host 
of industrial applications, are possible down as low as 
minus 100°F, with WESTON All-Metal Industrial Ther- 


mometers ...and readings over the entire scale range 





will be accurate within 1%, for long periods of time. 

This wide-range stability stems from WESTONS All- 
Metal construction, which eliminates the need for 
liquids, gases, or involved mechanisms. It also pro- 
vides unusual resistance to vibration, shock and me- 
chanical abuse .. . as proved by many thousands of 
WESTON thermometers in service throughout the 
years. Literature gladly furnished on request. Weston 
Electrical Instrument Corporation, 684 Frelinghuysen 
Avenue, Newark 5, New Jersey 


Weston ———— 
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MORE WIRE 
BETTER WIRE 


Oilgear Fluid Power extends range of 
amazing wire coating machines 


The John Royle & Sons tubers are amazing machines that are coating millions of 


feet of wire with rubber or plastic insulation each week to meet the exacting 
requirements of the Signal Corps. Previously, not one of these tubers could 
produce its full capacity; the mechanical transmissions with which they were 
equipped originally just were not broad enough in their speed range to permit 
one standard tuber to coat many different sizes of wire uniformly with the 
required thickness of rubber or plastic. 

But Oilgear Fluid Power could meet that need . . . and did. The Oilgear 
Transmission gives a broad range of controlled speeds to the capstan and rewind 
= | drive of this machine, enabling the latter to handle 
more sizes of wire and to do a much better job of 
coating the wire it handles. Similar benefits can be 
yours .. . if you will investigate the amazing possi 
bilities of Oilgear Fluid Power for your straight line 
feeds or rotary drives. No matter what your power 
transmission problem is, you should know what Oil- 
gear can do. THE OILGEAR COMPANY, 1311 W. 
Bruce St., Milwaukee 4, Wisconsin, 


lgear Fluid Power enables this 
hn Royle & Sons tubing machine 
process many sizes of wire with 
(uitred thicknesses of coating. 
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ARE YOU TRYING TO: 


. Apply large forces through long 


... Or short .. . strokes at vari- 
able speeds? 

Obtain automatic work cycles, 
variable speeds in either direc- 


tion... with or without preset 
time dwell? 


. Apply large forces through con- 


tinuous or intermittent recipro- 
cating cycles at constant or vari 
able velocities? 


. Obtain extremely accurate con- 


trol of either position or speed of 
a reciprocating member? 

Apply accurately variable pres- 
sure either static or in motion? 


. Closely synchronize various mo 


tions, operations or functions? 


Apply light...or heavy... 
forces at extremely high veloci 
ties through either long or short 
distances of travel? 


. Obtain continuous automatic re 


versingdrivesatconstant R.P.M 
or over a wide range of speed 
variation? 


. Obtain accurate remote control 


of speed and direction of rotation, 
rates of acceleration and/or de 
celeration? 


. Obtain constant horsepower out 


put through all or part of a speed 
range? 


. Obtainautomatictorquecontrol? 
. Obtainaccurately matched speed 


of various rotating elements? 


. Obtain constant speed output 


from a variable speed input? 


. Obtain full preset automatic con- 


trol, elimination of problems of 
shock, vibration, etc.? 





nesep pants FOR INDUSTRY 


€ Many and varied are the uses for both 
extruded and molded rubber parts for 
industry and Johnson Rubber Company has 
for years been creating, designing, and man- 


ufacturing rubber parts for manufacturers 


in a wide variety of industries. A 


Our engineering skill... mass precision 
methods and great production facilities are 
at your disposal. We know how, when and 

m where to put rubber parts 


to work advantageously. 


If you have a problem or if you are in search 
of a reliable source of supply of 


rubber parts just drop us a line. 


THE JOHNSON RUBBER CO. 


MIDDLEFIELD, OHIO 


7 


MAP 
MP MP 


\ for new workers 


THE KNOWN precision gauge of laminations io 
the solidly bonded Laminum shim makes machining 
unnecessary in fitting machine parts. But consider 
this too... . it assures accuracy by preventing errors 
(sometimes spoilage) due to inexperience. Want 
performance data? 


Laminum shims are cut to your specifications. For maintenance, 
bowever, shim materials are sold through industrial distributors. 


Laminated Shim Company, Incorporated 
63 Union Street HJ Glenbrook, Conn.. 


AMINU. 


TME SOLID SHIM THAT FOR 
ADJUSTMENT 
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Always sound advice —in health or business. 


. . . and if your business requires precision tools and inspection controls we say 
... "CONSULT VINCO" ... where highly specialized engineers— each one 
a specialist in one or more of the many phases of gage design and construc- 
tion—are continuously engaged in analyzing, perfecting and producing 
fully detailed methods designed to give an accurate and complete control of 


the essential elements of a particular job. 


The majority of Vinco customers—among whom are found many names that 
rank high in American Industry—regard this service as an essential when any 
change in part production is planned. "Check with Vinco" is rubber stamp 
routine with those who know the value of proper gaging methods prepared by 


specialists. 


MILLIONTHS OF AN INCH FOR SALE BY VINCO 


REG. U.S. PAT. OFF 


VINCO CORPORATION, 8867 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES,,NEW YORK, CHICAGO, CLEVELAND 


Semi-Automatic Hydraulic Spline and Gear Grinder e Optical Master Inspection Dividing Head e« Involute Checker e Angle Tangent 
to Radius Dresser e Index Plates e Precision Vises èe Sine Bars o Straight-side Spline, Serration Spline, Involute Spline and Helical 
Spline Plug and Ring Gages e Thread Plugs, Rings and Setting Plug Gages + Spur and Helical Master Gears « Munition Gages « 
Propeller Shaft and Hub Gages e Built-up and Special Gages e Gear Rolling Inspection Fixtures e Indexing Fixtures e Hydraclic 


Power Control, Utilization and Distribution Units e Engineering, Design and Development e Precision Production Parts. 
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extreme compactness Plus greater over-all effi- 
ciency are the result of Quiricy’s advanced, improved 
design both inside and out. 


greater efficiency — Quincy Compressors size-for- 
size offer maximum over-all efficiency — the most air 
power production for the lowest power consumption. 


"automotive-type" features — Cushioned steel valves 
for quieter operation; constant level oiling. Timken 
bearings, semi-steel pistons and Quincy loadless start- 
ing which eliminates noisy check valves and minimizes 
motor burn-outs, are valuable Quincy features. 


complete range of sizes — Quincy offers the most 
complete range of sizes in both air and water cooled 
compressors up to 80 cu. ft. displacement. 


complete dependability — For 24 years all of 
Quincy's research, engineering and manufacturing 
facilities have been devoted exclusively to producing 
the most efficient and dependable compressor possible. 
Nearly 100 leading manufacturers equip their own 
products with Quincy Compressors. 


engineering assistance Our engineering depart- 
ment is available at all times to help you on problems 
of both mobile and stationary compressed air supply. 


uine 








z 
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SMALL — BUT 
IMPORTANI! 


In cutting costs— 
In speeding production— 
In improving products— 


You don’t need a magnifying glass to 
discover that 


MILFORD FASTENER SERVICE 


Can be of practical help to you. 


As makers of special cold-headed parts, tubular and 
semi-tubular rivets, machine screws (including Phillips 
patent), screw machine products and rivet setting 
machinery, MILFORD’S wide experience in fastening 
short-cuts is yours for the asking. 


ghe ` 


MILFORD 


* * * * 


||RIVET & MACHINE CO. 


COMPRESSORS 


; EASTERN DIVISION — CENTRAL DIVISION 


MILFORD,CONN. x ELYRIA.OHIO. 


Branch Offices: NEW YORK è CHICAGO è ST. LOUIS © SAN FRANCISCO 
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precise 
control 


When designing control circuits in 
which servo mechanisms are used 
for precise adjustment of remote ele- 
ments, investigate the versatile 
ELECTROL Follow-up 

Selector Valve. De- 

signed for manual or 

automatic actuation, ELECTRO L'S Follow-u p Selector Valve 
this compact and 

edsily installed unit 

can be adapted to such applications 
as maintaining equal tension, multiple 
brake actuation, furnace control, steer- 
ing devices and marine controls. 
Simplicity in design assures trouble- 
free, positive operation adjustable to 
within one-fifth of one degree. Weight 
is a minimum and first costis low. The 
ELECTROL Follow-up Selector Valve is 
available in sizes to meet your re- 
quirements. ELECTROL engineers can 
furnish special modifications for un- 
usual applications. 


When developing your control sys- 
tem, remember that ELECTROL manu- 
factures dependable hydraulic devices 
— check valves, relief valves, unloader 
valves, selector valves, follow-up 
valves, cylinders and handpumps — 
to high-quality standards. ELECTROL 
engineering is at your service. Write 


ELECTROL INCORPORATED 
KINGSTON, N. Y. 


A - 


ELECTROL 


HYDRAULICS 
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The reuswer 


TO MANY OF YOUR 
RECONVERSION 


FEDERAL SCREW 


In planhing a rapid change-over to civilian 


E : . “AT T , e f 5000 cvcle: f 
manufacture, keep in mind the production AT THE end of 5000 cycles o 


capacity at Federal Screw Works. The con- rubs—felt against felt and 2 rubs 

tract manufacture of screw machine prod- per cycle—the eighteen Booth 
ucts and cold-forged parts has been our specialty 
since 1919—and the added plant facilities and technical 
skill resulting from our war work puts us in an unex- wear. Only 4 specimens showed 
celled position to supply many of the parts you may 
soon be needing. 


felt specimens were measured for 


greater than 3.4% decrease in 
» » ~~ "Ba 74». 3 
Federal Screw Works is fully equipped to make screw — — — mn 
machine products of all types—to perform all second- | 2.0%.’’—From lab. report. 
operation work, including grinding, heat treating and Abrasion-resistance is but one 
plating—and to produce parts by cold forging and thread 
rolling—in any volume de- 
sired, and to your closest | closely controlled in the manu- 
specifications. 


of the many characteristics 


facture of Booth **prescription" 
Send us the details of the | felts. 

parts you need. Without ws x = . 
obligation on your part, we'll IHE BOOTH FELT COMPANY 
be glad to quote prices and | 175 19th Street Brooklyn, N. Y. 
deliveries. 1B | 146 Sherman Street Chicago, Ill. 


APPLICATION CHART AND SAMPLE 
P dert A KIT . . . Contains swatches of 
Free illustrated book, "Focus on s — S.A.E. felt types, with specifica- 
FEDERAL SCREW", shows at a : IN | \ tion tables. Write for it. (No 
glance what we can do for you. | : sales follow-up.) 
Write for a copy—on your com- 


pany letterhead, please. 
Z f ei hes 
S 


CREW WORKS PRECISION CUT 
DETROIT AND CHELSEA, MICHIOA FELT PARTS 


MAIN OFFICES: 3401 Martin Ave., 
— — —— — lS 


Propucr ENcINEERING — Ocroser, 1945 





m ro 


REPUBLIC AVIATION 
has found NICE 
“K Bearings highly 
satisfactory” 


of “Aside from the quality of your 
bs product, you have been uni- 
th formly helpful to us in meeting 

heavy army commitments for 


ed REPUBLIC P-47 
" THUNDERBOLTS 


on schedule. . . . Not only have 
your deliveries at all times kept 
pace with our scheduled pro- 
duction requirements but, when 
"- occasion made it necessary, you 
iu- have shown a readiness to give 
” us special service to meet emer- 
gencies.” 


ine 


T Have YOU any requirements 


Y. on which we may work? 
lil. 


| NICE 
Pall. ay 
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when a CLUTCH is required 
think of KININEY 


A good clutch means safety . . . and savings, too. Power may be 
instantly disconnected, smaller motors can be used and equipment 
life is lengthened. Kinney Clutches are well known for their dependable 
service under difficult operating conditions. 


This Kinney Interchange Clutch is a rugged, lo 
speed clutch transmitting power directly through 
flat discs — not through bolts or engaging mech- 
anism. It picks up heavy loads, easily, smoothly, 
positively. Available in solid or split construction 
for easy installation. This and other Kinney 
Clutches (Dry Plate and Enclosed Types) are 
described in Catalog K-8 


KINNEY MANUFACTURING CO. 
3557 WASHINGTON ST., BOSTON 30, MASS. 


New York e Chicago œ Philadelphia © Los Angeles © San Francisco 


We also manufacture vacuum pumps, liquid pumps and bituminous distributors 


Don't Gamble on 
Design Success 


Selection of the right unit for the job is a prime 
responsibility when developing a product which 
requires an air compressor unit as a fabricating 
part. Look with confidence to Kellogg- American 
engineers. Their years of experience in compressor 
applications assure you of helpful facts, figures and 


practical ideas. 


ogg Amerie 


KELLOGG DIVISION «+ Rochester 9, N. Y. 





The science of vibration control has not been behind 
other sciences in the advances it has made under the 
spur of urgency to win the war. Lord Bonded Rubber 
Mountings solved vibration problems on practically 
every vehicle of war that sailed the skies, traveled on 
land or water, or bored the dark caves of the ocean. 


All that Lord has learned in a generation of 
pioneering the field of vibration control, through peace 
and war, is at the disposal of manufacturers, design 
engineers, and operation managers, in this new age of 
faster transport in a travel-minded world. 


SHEAR TYPE 


Gouded Kubler 


MO uil aa E eX 


Lord Vibration Control increases effective power 
through improved transmission; it prolongs the life of 
engines and auxiliary equipment. It safeguards delicate 
instruments upon whose functioning safety depends. 
It promotes the comfort and efficiency of operators, 
the relaxation and enjoyment of passengers. 


We have a Lord Mounting to solve your vibra- 
tion problem, or we'll make one. Lord engineers are at 
your service. Keep up to date on vibration control; let 
us add your name to our mailing list. 


Lord Mountings for Faster-Smoother—Quieter Travel 


im TAKES BONDED RUBBER 7« Seac TO ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 
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* 
Well Done... 


A grateful tribute to our country s 
fighting men and women...everywhere 


..from the entire B-G-R organization. 
Now let us bend every effort towards getting back to normal 
quickly and let us all keep on striving to make this a truly 


better world to live in. 


fa ED seins Wir Foime: Sil Stomping o SAIQAG | 
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Look into the 


SOCKET HEAD CAP SCREWS 


Note the true, sharp outlines of socket walls, 
so accurately shaped that the hexagon key bears evenly 
and equally on all surfaces. So the key snugly " bottoms 


in the hole; no rocking, no wrepch- play 


Could you see through into the metal structure you 
would find that the steel - fibres conform to the shape of 
the head. Formerly and by other processes, the stee 

fibres were cut under the head, weakening the socke 

head at the very focus of torsional and right-angle strain 
Add to these features for powerful set-ups the 
HOLDING- POWER of precision pressur-formd threads 
accurate to a high Class 3 fit. .. Then call your local 
Allen Distributor who has the on/y line of socket screws 


that incorporates all these strong - points. 
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Power Transmission Engineering is a tool you can 
use to shape performance. lt maintains per- 
formance more closely to your design specifica- 
tions. It keeps performance in line with more 
stable factors in your finished product! 

Power Transmission Engineering comes to vou 
as a result of Dayton's years of experience as the 
World's Largest Manufacturer of V-Belts! In 35 
years of leadership, Dayton has acquired the 
experience to design V-Belts that have superior 
performance and longer life. And with this ex- 
perience has come the skill of matching these 
superb V-Belts to your specific job requirements. 


Today 


can well use. With it, you can mould your machine 


this experience is yours! It’s a tool you 


designs around the power factor—give it a greater 
flexibility and utilize the dependability of a pre- 
scribed, self-contained power source. 

To tap this source of information—simply call 
your nearest Dayton Rubber Sales Engineer. He 
is a trained specialist in V-Belt applications. Let 


him “sit in” and bring to your planning confer- 
ences the experience Dayton has gained in years 
of successful applications of V-Belt drives in all 
types of machines throughout industry. 

As an added thought—your postwar customers 
will find Dayton Service—everywhere. 
THE DAYTON RUBBER MANUFACTURING COMPANY 

DAYTON 1, OHIO 

THE WORLD'S LARGEST MANUFACTURER OF V-BELTS 


Two Dayton Catalogs Free To Design Engineers 


Catalog 280, a 384-page encyclopedia of V -Belt 
information, lists millions of drive combinations 
from fractional to a thousand horsepower. Cata- 
log 150 brings you complete data on fractional 
horsepower V -Belt drives. Helps you standard- 
ize on fewer drives when laying out a large range 
of fractional horsepower machines. Write today 
for your copies. 


Dayton 


eto TRADE matt THE DATION ruset meo œO 


ix 0150) 8 


THE MARK OF TECHNICAL EXCELLENCE IN SYNTHETIC RUBBER 
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SPECIAL BOLTS AND STUDS 


ent Uniform in strength, with precise, clean cut 
— 7. 7,424 threads, and forged heads of any type or 


E WAG) shape, RITCO Special Bolts and Studs can 


be made in any metal . . . ground or un- 


ground . . . in sizes up to 2" diameter. We 

The efficiency of your product— if it 

requires springs—is highly dependent : 

on the quality of those springs. With the needs of the aircraft, marine, automotive 

little or no difference in cost, the service’ 

life and performance of your equipment 

can be radically improved by proper attention to the 

design, material, and workmanship on your springs. 

Reliable is thoroughly experienced on all varieties 

of springs, wire forms and light stampings, with spe- Remember RITCO for 

cial emphasis on precision work requiring close 

tolerances. Our facilities and personnel are excep- 

tional, because our kind of customers very often 
demand exceptional results. 


are regularly supplying special bolts to fill 


and many other industries. 


SPECIAL BOLTS, NUTS AND STUDS 


DROP FORGING & DIE SINKING 
On all-out war production, Reliable has really done 

things with springs—attained results which we will HEAT TREATING 
certainly turn to good account on your civilian needs. 
Remember that for experimental springs or small 
lots, our small order department is at your service. 
If your problems are a little off the beaten track, 
give us a call. If you're in a hurry—we have the 
facilities and the materials for double-quick delivery! 


PARKERIZING 


CENTERLESS GRINDING 


We will gladly quote on your specifications. 


Ask for Reliable Catalog 44, con- D Gatateg co Request J 


taining useful data on spring design. 


The Reliable Spring & Wire Forms Co. RHODE ISLAND 


3167 Fulton Rd. Cleveland 9, O. 


Representatives in Principal Cities T o Oo L C © BA PA N bd 


148 West River Sł., Providence I, R. I. 
YOU CAN RELY. ON EUIH G 


Reliable Springs om ne entro 
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THE HEART OF A GAUGE 
IS THE BOURDON TUBE 


A sound "heart" is more than a 


forms and tempers its own Bourdon 
tubing starting from scratch with 
tube stock. It is, in fact, the only 
gauge manufacturer making Bour- 
don tubes from raw material. 


WHY 6 OUT OF 10 CHOOSE U.S. GAUGE 


It's a fact that U. S. Gauges are 
standard in over 6 out of every 10 
pieces of original equipment. You 
can credit that acceptance to U. S. 
Gauge’s Manufacturing Control, a 
"Sherlock Holmes method” of 
watching raw materials, manufac- 


masterpiece of accuracy; it must 
be non-porous, non-corroding, 
resilient and fatigue resistant. To 
control each of these essential 
characteristics, U. S. Gauge draws, 


turing, assembling, calibration, test- 
ing, and inspecuon. No gauge 
short of U. S. Gauge standards 
leaves the plant. 


PRACTICED HANDS convoy Bourc 
through drawing dies at U. S. Gau 


UNITED. STATES GAUGE CO. 


| Manvfacturers of Pressure, Temperature, Flow, 
: Electrical and tey Measuring Instruments 


— — —— — 
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The new Hartwell flush latch presents a smooth, 
streamlined surface when it is installed; elimi- 
nates projecting knobs. You can use it on metal, 
plastic or wood, and on doors of varying sizes and 
thicknesses. It can be used on cover plates, access 
doors, cabinet or locker doors, wherever a flush 
surface is desired. Made of stainless steel, it is 
sturdy and corrosion resistant. It is supplied un- 
mounted or spotwelded to an installation plate. 


For detailed information regarding uses and adaptations, write: 
Product Development Engineer, Hartwell Engineering Company 


HARTWELL 


ENGINEERING COMPANY 


Manufacturers e Distributors 


Designers 
3417 Crenshaw Boulevard, Los Angeles 16, California 


Dallas, Texas * Kansas City, Kansas 





MAGNAFLUX INSPECTION 


ve 


part in our having received the A.A.F. Approved 
Quality Control Rating. A.A.F. Certified Magnaflux 
Operators and Certified Inspectors carefully check all 
Curtis Joints intended for aircraft applications. 


Protection 


Curtis Universal Joints made for aircraft use have to 
pass rigid Magnaflux inspection. Hairline hardening 
cracks or flaws in the steel used, which could not or- 
dinarily be seen, show up readily in this inspection. 
Every step in the production of Curtis Universal 
Joints is carefully checked by trained and Certified 
Operators and Inspectors to insure a “QUALITY” 
product that can be depended upon. 
Curtis “STANDARDS” 
throughout production 
and inspection have, 
qualified us to receive 
the A. A.F. "Approved 
Quality Control" rating. 
Every universal joint made 
to Curtis "STANDARDS" 
is ‘stamped with our Regis- 
tered Trademark. 
Be sure of a “QUALITY” 
product that will meet all your 
machine tool or maintenance 
requirements — Specify Curtis 
Universal Joints. 


Write for technical data and 
useful Engineering Templates. 


i 
U CURTIS UNIVERSAL 
JOINT CO. Int. "2" 


SOLE DISTRIBUTORS, BOSTON GEAR WORKS, NO. QUINCY, MASS, 
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SPECI 


GUARANTEE THE UNIFORMITY OF YOUR SMALL GEARS 


Our day in year out job is the manufacture of small gears so unvaryingly precise 
that rejections are an almost unbelievable fraction. Hypercritical inspection 
— manufacturing processes—design—expert craftsmen—know-how gained from 
25 years experience specializing in small gear manufacture .. al? add their share to 
a reputation justly gained for superlative workmanship. If you would reduce your 
post war small gear rejections to the smallest known degree—specify G-S when 
you need fractional horsepower gearing. 


CT} WORLD'S LARGEST EXCLUSIVE MANUFACTURERS — HORSEPOWE 
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* 
ELECTRO-MAGNETIC 


THREEWAY VALVES 


FOR MOBILE EQUIPMENT 
(For D.C. use) 


H illiard Centrifugal Clutches and Couplings have a mini- 
mum number of parts and a wide range of adjustment. 
They are ideal for high speed dual drives, automatic en- 
gagement on internal combus- 
tion engine drives, starting high 
inertia drives, and many other 


—— 


For the new series of Ó illustrated Bul- 
letins furnished FREE upon request 
Featuring our complete line of Indus- 
trial Clutches and Couplings - Over- 
Running - Single Revolution -= Friction 
-Centrifugal-Overload Release - Slip 


THE HILLIARD 
*T d k “hi "n . one p . . * 
rademark—“‘hi-g” indicates positive operation in any posi- 101 WEST 4TH ST ELMIRA N.Y 


tion, regardless of vibration, change of motion or acceleration. SINGLE REVOLUTION SLIP OVER-RUNNING FRICTION OVERLOAD RELEASE 


Normal de-energized position allows 
interconnection of the common and ex- 
haust ports. The pressure or inlet port 
is closed, thereby allowing the cylinder 


vessel to "bleed off" or exhaust. This 
valve position is due to upper valve 
spring having a greater spring force | 


on the upper valve needle, thereby 
over-balancing the lower valve spring 


EXHAUST * 

— and forcing the lower valve needle 
from the lower valve seat. Hence, the Lo 
interconnecting port between the com- : 


mon and exhaust connection is nor- 
mally held open. Refer to schematic 


views of flow cycles. 
Schematic View y 


Valve De-energized Energized valve position, the armature 
] | is magnetically attracted and lifts the 
1 upper valve needle from the upper 
valve seat. This operation compresses 
the upper valve spring, allowing the 


lower valve spring to close exhaust RELIABLE — 


port. This sequence thereby closes the 

common and exhaust valve port, and EFFICIENT — 
in turn opens the inter-connecting inlet 

and common valve port. Thus the LONG 

hydraulic cylinder becomes pressure WEARING 
loaded for the full length of its move- 

ment. Refer to schematic views of flow 

cycles. 


For complete specifications, request 
Catalog 52B from nearest factory 


branch, or write direct to factory. A wide range of styles and sizes. Cat- 


BS alog sent on request. Brown & Sharpe 
— Mfg. Co., Providence 1, R. I., U. S. A. 


GEARED — VANE — CENTRIFUGAL — MOTOR DRIVEN 


BROWN & SHARPE 


801 ALLEN AVENUE, GLENDALE 1, CALIF. 


FACTORY BRANCHES: PHILADELPHIA * ATLANTA * BOSTON * CHICAGO + DALLAS 
KANSAS CITY + NEW YORK * DENVER * DETROIT * CLEVELAND * PITTSRURGH 
HOUSTON * SEATTLE * SAN FRANCISCO * DISTRIBUTORS IN PRINCIPAL CITIEs 
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LOOK THERE ...... 
MR. ENGINEER 


That's where the (RAT)TLE is- 


Don't worry about the nut; —nuts don't 
budge while there's even the slightest 
pressure between their threads and the 
threads of the bolt. 


But below — down there between those 
other contacting surfaces —there's the 
rub —there's the (rat)tle — there's the vi- 
brational wear that loosens all other 
parts unless you use a powerful live 
spring washer. 
Kantlinks—the big powerful long- 
range spring washers—retard initial 
wear as it occurs, and keep expanding 
as fast and as far as wear develops. 
They hold all parts tight. 
No matter whether you use a standard 
nut or any one of the many fixed or lock- 
nuts be sure to specify also a strong 
spring washer. ^ TR. Ovr Kantlink Spring 
_ For real bolted security specify Kant- Jud rad SM ee. eee 
links. — Specification BECX 
Send today for descriptive folders. HR, end Anny May 
v Aeronautical Standard 
AN 935, and U. S. Navy 
drawing 12-Z-22. 


— 


Originators of KAN[IINK the long-range spring washer 


THE NATIONAL LOCK 
WASHER COMPANY 


NEWARK 5, NEW JERSEY — MILWAUKEE 2, WISCONSIN 
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Types RT-12 and 
RT-14 (beavier) 


Types RT-1, 

TU. RT-2, RT-4, 

Types RT-6, RT-5 
RT-8, RT-9 


There's a REX-TUBE Type 
to Fit the 
Most Exacting Application 


e Rex-Tube isn't a cure-all, of course. 
But within its capacity this rugged, 
flexible metal hose will handle effi- 
ciently and economically just about 
anything you give it to do. There are 
sizes and types, for example, that range 
from oil can spouts ... to heavy-duty 
tubing used in steaming out tank cars. 


Production men throughout indus- 
try know that many of their exacting 
problems can be solved with Rex-Tube 
or with the other flexible metal hose 
products in the complete C.M.H. line, 
including: Rex-Weld, Rex-Flex S.S., 
Avioflex and Cellulined. We know we 
can help you, too! Write today for 


Booklet E-144. 


Wo um = 
5 ES" Flexible Metal Hose for Every Industrial Use e 
- ——— À—————— L 


f» fim 
CHICAGO METAL HOSE Corporation 


WHEE SG 


MAYWOOD, ILLINOIS 


Plants: Maywood and Elgin, Ill. 


Will not loosen... 
Vibration-Proof 


DRIV-LOK Pins answer "a 
hundred" connecting and 
anchoring problems, for 
driving into a standard 
hole; they will not loosen even under 
continuous vibration or repeated shock. 
With bodies of specified diameters, 
each has four flutes with raised (over- 
size) edges along its binding or 
anchoring section. When driven into a 
drilled hole, these fork hardened 
edges are slightly condensed. This 
deformation creates a steady and un- 
yielding outward pressure of the flute 
edges against the walls of the hole. 
DRIV-LOK pins come (standard) in 
type illustrated and in many special 
designs, in many materials and diame- 
ters. All can be delivered promptly. 
To date our capacity has been taken 
for war requirements, but since we 
have no reconversion problems, we 
are ready at any time to deliver a 
few test samples or millions for post 
war production. Write for Catalog. 


THE DRIV-LOK PIN CO. 


561 W. Washington Bivd. 
Chicago 6, Ill. 





C224 LLLI 


STEPS UP PRODUCTION 


Are your machines set too slow a speed to meet today's pro- 
duction demands? Investigate 
Variable Speed Control that 
speeds, 6 to 1 ratio. 


the mode of 
a versatile 


the Speedmaster, 


provides range of 


A turn of the hand wheel changes speeds instantly without 
work stoppage. Free floating pulley aligns belts automatically 
and insures long belt life, 3 sizes, 9 different types. 


Consult our Engineering Dept. 
masters to your machines, 


circular. 


today about adapting Speed- 


Ask for interesting new Speedmaster 


The DoALL COMPANY 


227 N. LAUREL AVE. DES PLAINES, ILL. 
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Another PESCO 
precision aircraft 
development now 

ready to work 

for industry 


Pumps and control equipment for hydraulic 
systems, perfected by PESCO for wartime 
aviation, today open the way for many 
new and more efficient uses of Pressurized 
Power. 

PESCO Equalizing Flow Dividers are among 
the equipment that now makes possible new 
Pressurized Power applications. These pre- 
cision equalizers were perfected to synchronize 
the operation of wing flaps and landing gears. 


They divide a single hydraulic flow into two 


or more outlet flows of equal or proportional 
volume. They feature a highly efficient gear- 
type design with simplified construction. Pres- 
sure limits range up to 2000 p.s.i. in models 
that vary from 3.8 to 7.7 pounds in weight. 

For industry, the PESCO Equalizers are 
ideally suited for any application where syn- 
chronous movement of two or more hydraulic 
cylinders is required. 

Also, units can be furnished with a fixed 


ratio to provide proportional flows. 


Write today for descriptive folder No. 10-1. PESCO PRODUCTS CO., 
(Division Borg-Warner) 11610 Euclid Avenue, Cleveland 6, Ohio. 





Buying Fabricated Steel Parts as a 
major part of a product is the same 
as buying other engineered acces- 
sories as motors, pump drives, etc. 
You must analyze your requirements, 
design your product, and select an 
experienced supplier. Littleford has 
been fabricating all types of metals 
for 63 years; this is your guarantee 
of quality workmanship and quality 
plate and sheet steel fabrication. 
Send your blueprints for estimates. 


177 


Flawless Precision Parts 


FAST 


No matter how tight your 
specifications 


Western has the vast variety of 


modern screw machine equip- LITTLEFORD BROS., INC. 


. 506 E. Pearl St. incinnati 2, io 
ment to meet your needs with ' Cincinnati 2, Oh 


quantity production economy 


Here at Western you find the wide range of 
equipment needed to turn special parts from 
as small as .050” o.d. to as large as 4°” round 

precision equipment which, backed by care 
ful planning, long experience and skilled 
operators, enables us to meet the rigid speci 
fications demanded by new peace-time prod 
ucts. ... Western Automatic produces fast 





and economically the fussiest jobs, large or 

al] > awve al« € Pamlities - "0191 
small. We have also all facilities for precision Sectional view of IMO Series A-31 pump designed for integral mounting. 
secondary operations — tapping, threading, 


drilling, milling, grinding, heat-treating, pen | | PUMP IA, 
trating. A single order brings you finished Lul- THAT De 
E s 


p i iL snl 


OF YOU MACHINE 


part or assembly in any quantity, promptly, 
ready for installation a great saving of 
bother and scheduling, as hundreds of our Because of its small size, light weight and suitability for opera- 
customers know. Our engineering department tion at any speed, the IMO oil pump can be directly connected 
is glad to help you with technical or design with, and easily built into, other equipment. It will handle oils 
problems. Send in your inquiries today. and other liquids of almost any viscosity over a wide range 


of capacities and against pressures of as high as 1000 psi. * 
I 


Wo Weste rn Au t0 matic For further information write for catalog 1-125-G 


N Machine Screw Company PUMP DIVISION OF THE 
728 Lake Ave., Elyria, O. MO wy DE LAVAL STEAM TURBINE CO. 
Precision Parts and Assemblies Since 1873 — anceps meh oct 
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Intricate Metal Fabrication 
is just a 


€ Combine 40-years design, engineering and metal- 
working skill and you have the reason why almost any- 
thing in metal fabrication can be made at Dahlstrom. 
Today prewar "impossibles" are commonplace on 
Dahlstrom production lines. If your product involves 
metal housings, complete fabrications, stampings — or 
a combination of various forms of metal fabrication — 
Dahlstrom can save you time and money, and help 
you build a better product of superior or modern up- 
to-date design. Write Metal Specialties Division, Dahl- 
strom Metallic Door Co., Jamestown, N. Y. 


This Cabinet and Chassis Assembly was specified 
to be an interchangeable unit and required very 
close tolerances. Tolerances maintained were 
as follows: All hole locations in chassis plus or 
minus .005, the chassis and all other parts plus 
or minus .015. Precision fixtures were required 
to assure accurate alignment of edges of top 
and bottom cabinet parts for the efficient func- 
tioning of the tie bolts. Hinges and cap screws 
are of chrome nickel steel. 


Material: .062, .093 and .125 gauge steel. 

Size: 25%” x 19" x 11%" high (complete assembly). 
Finish: Cabinet-zinc chromate primer overall, gray 
synthetic enamel inside, gray wrinkle outside. Chassis- 
cadmium flash, after welding, zinc plated with cronak 
dip, black primer and gray synthetic enamel. Stencil. 
ing in black lacquer. 


np = 
; Y Ww NOM 


HISTROM METAL SPECIALTIES 


Designing, Engineering and Fabricating of Special Cabinets . . Racks 
Mouldings . . Control Desks and Panels .. Radio Chassis .. Stampings 
Enclosures . . Pressed Shapes . . Product Cases . . Special Parts 
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“Par” Packings 


For All Hydraulic Presses 


A thoroughly dependable seal, from zero to peak pres- 
sure, is attained by the precision design, exacting production 
methods and meticulous inspection of Linear "Par" packings. 
Manufactured from six compositions, each for a specific 
service, these packings are selected by designers of a wide 
variety of the most modern hydraulic equipment. 

Sample packings sent upon request. Engineering con- 
sultation, resources of our testing laboratories and facilities 
for the complete design of the hydraulic unit itself are avail- 
able. 


LDAP 


INCORPORATED 


STATE ROAD & LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA, 


IF IT'S MADE OF 
FLAT OR ROUND 


WIRE 


CUYAHOGA 
SPRING CO. 


CAN MAKE IT 


THE 
CUYAHOGA SPRING COMPANY 


EWES 
10200 BEREA RD WW CLEVELAND, OHIO 


The long trouble-free 
life and minimum 
maintenance expense 
of Ruthman Gusher 
Coolant Pumps is due 
to their precision bal. 
ance. The entire rotat- 


MODEL 


ing assembly of Ruth. pin 


man Pump is electron- 
ically balanced, assur- WRITE US NOW FOR A CATALOG 
ing alignment and vi- 


brationless rigidity of 


THE RUTHMAN MACHINERY CO. 
1813 READING ROAD 
CINCINNATI 2, OHIO 


The '‘“GUSHER''—A Modern Pump 
For Modern Machine Tools 


the one piece shaft. 


If you prefer a longer 
lived pump specify 
Ruthman Gusher Coolant 


Pumps for your machines 


THERE'S A GUSHER FOR EVERY COOLANT REQUIREMENT 
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CLUTCH USERS... 


This exploded view photograph shows ALL parts 
of a MAXITORQ Floating Disc Single Clutch... 
in the correct order of assembly which is made 
by HAND... and securely locked without the 
use of tools. 


The patented Separator Springs (fourth part from 
top) are inserted between each disc so that they 
ride free in neutral. Thus there can be no drag, 
no abrasion, no heating. "In" and "out" are posi- 


tive . . . disengagement is instantly made with 
light pressure. 


We have made nothing but clutches for 50 years 
. .. good ones always . . . but the MAXITORQ 
has taken machine tool manufacturers by storm 
... has been enthusiastically received by makers 
of all sorts of special machinery . . . and is doing TYPES . . . CAPACITIES 
a wonderful job on countless machines and in- 
struments. Maxitorq clutches are made in Single 
and Doub!e types, wet or dry. Pulley 
For fast power pick-up, smooth, quiet operation, & Cut-off Coupling Types also availa 
easy adjustment to proper tension and long ble. Capacities from 4 to 15 H.P. at 
clutch life, specify MAXITORQ. Send for new 100 r.p.m. 
Catalog No. PEI0. 


Territories open to Established Manuíac- 
turer's Agents capable of developing 
power transmission installations. Full 
cooperation and leads. 


Se a Sat 


Pro 


MANCHESTER, CONNECTICUT 
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QUALITY MOTORSN 


SINGLE PHASE * POLYPHASE * DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 


and building motors of maximum 
efficiency and trouble-free operation. 








Salesmen should not have to waste time adjusting complaints. Be sure 
your new products work. It matters little how ingenious a machine or an 
appliance is if it “acts up” in the customer's hands. Make sure of an even- 
balanced design by using reliable springs. 


Peck Springs are reliable because they reflect the "schooling" of two 

PA world wars and many years of civilian service. Here your blue prints and 
sketches are interpreted, not just read. And all runs are watched zealously. 
We pride ourselves on uniformity. If you use springs and wire forms up 
to '4" wire size, let us have a part in the success of your new line. 


THE PECK SPRING CO., 33 SUMMIT ST., PLAINVILLE, CONN. 


SPRINGS & SCREW MACHINE PRODUCTS 
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this intricate part 


was made better by the cuemicast process 


This is No. 2 of a series of case histories, taken from our 
laboratory and production records. Essential facts, showing 
possibilities of CHEMICAST, are given to assist engineers 
and executives, who are responsible for the creation and 
development of new products and parts. 


Originally the part, illustrated above in actual size, was 
produced by sand casting. This method because of the 
intricate machining necessary, was far too time consum- 
ing and too costly. Tool life was short, also . . due to 
wear by embedded sand granules. Nor was there any 
way to position the part so that it would be centralized 
ind thus permit machining A and B to the required 
recise tolerance. In addition, pin C was originally a 
evis pin, requiring a precision counter-bored hole in 
' casting, and had to be cottered after lid was attached 
body by screws in holes D and E. This method of 
nstruction was costly and yet did not provide all the 
rength considered necessary for aircraft use. 


manufacturer submitted this intricate part and 
problem to us. 2,000 sets (lefts and rights) for a new 
iment device were needed in 30 days. Contour 
thness, high strength and one-piece construction 
desired. The tolerances for this precision casting 

' not so critical, but a smooth blending of all intricate 


nings and contours . . and a clean, smooth casting . . 
> required 


s preferred that holes D and E be cast, so that the 
ting jig could be used for tapping. It was also 
red that clevis pin be replaced by pin C, integral 
the casting, as this would provide a stronger shaft 
t pulley carrying a cable. 


specifications, plus preferences, were found possible 


the CHEMICAST PROCESS. Left and right parts 
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required 2 dies. To speed up delivery and save costs, one 
each of the manufacturer's sand castings were used 
These were already oversize to allow for machining. They 
were machined to our required dimensions and served 
as Masters from which we cast our low fusing metal dies 


These dies, while intended only for the initial order, were 
made of our own alloy and proved strong enough to serve 
for an additional order of 4,000 pieces. To permit easy 
identification, the manufacturer's initials and part number 
were cast onto the part at no extra cost. Close tolerances 
were held on those dimensions necessary . . . for example 
.185 diameter + .0005 on pin C. Delivery schedules 
were met as requested. 


If your products require small parts which include any 
or all of the advantages the CHEMICAST process can 
provide, send us prints or parts (if available). Then tell 
us what you want, and we'll let you know promptly how 
we can cooperate. CHEMICAST DIVISION, Whip-Mix 
Corporation, Louisville 8, Ky. 
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application? VARIABLE SPEED easily controlle 


A by varying air pressure. 
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proot Meets all safety require- 
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, matter how 
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—no 
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® Investigate for yourself why so many manufacturers are 
using Gast Rotary Air Motors in explosion-proof applica- 
tions and others where compressed air is available—both in 
their own plants and as part of machines they manufacture. 


You will find that Gast Air Motors have many special ad- 
vantages, including those inherent in Rotary design. A few 
are shown here. For the complete "inside story" send for the 
new descriptive folder “Industry's Trend to Air for Power’: 


If you are designing or building machines or devices where 
ur motors are being considered, why not order 


A SAMPLE MOTOR FOR TEST 


or let us have one of our engineers call on you for the 
purpose of helping you determine how Gast Rotary Air 


Motors may be used to improve performance. Write, phone 
or wire. 


GAST MFG. CORP., 107 Hinkley St., Benton Harbor, Mich. 


GAST ATE 


MOTORS e COMPRESSORS 
VACUUM PUMPS 








mount a BALL BEARING 
IET ELE Ea 


2d 


BALL BEARINGS 


Split Ballbearings may be used today where solid race bearings 
cannot be installed, opening up a wide field for anti-friction 
bearing applications. The inner and outer races of the Split 
Ballbearing are fractured by a patented process and bolted 
together with taper-shank, headless screws, permitting installa- 
tions as shown above. 


Split Ballbearings are manufactured under the high- 
est precision standards for accuracy in operation and 
trouble-free service, In many machine tool applica- 
tions they can easily be the lowest cost bearings & 
in the long run. 


Obtainable in ball or roller radial types, or thrust type 


Investigate! Write for catalog PE-105 


*DIVISIBLE RACE BEARINGS: 


RIVNUT LICKS TOUGH 
FASTENING PROBLEMS 


Simple, one-piece. 
Use as Blind Rivet, as 


TUBULAR D 
RIVET 

Nut Plate. ...or Both! 
INTERNALLY Unique among blind fasteners, B. F 
THREADED Goodrich Rivnuts have outstanding 


advantages. You can faste ith them 
(section) g sten with t 
. you can fasten fo them. Yet they're 


light, low-cost, simple to install ... 

and ready for use as received! 
Rivnuts are available in aluminum, 

brass . . . and now STEEL! Also a 


USE AS A splined Rivnut for use in wood and plas- 


BLIND RIVET tics. Wide ranges of tvpes, sizes, grips. 


FREE! 40-page book, 


*Rivnut Data" 
ALL THE FACTS at your 


fingertips. How to install, 
uses, strength figures, 
types, grip ranges, weights, 
tools. Write to The B. F. 
Goodrich Company, Dept. 
IEN 10, Akron, Ohio. 


USE AS NUT PLATE 
FOR ATTACHMENT 
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HOLO-KROME fórfnod 
SOCKET SCREWS 


POSITIVE 


USE THIS BETTER 
FASTENING METHOD 


Holo-Krome FIBRO-FORGED Socket 
Screws—the Completely Cold Forged 
Screws—are once again contributing to 
the production of peace-time necessi- 
ties with the same “guaranteed” unfail- 
ing performance that met the urgent, 
critical demands of war . . . Use this 
better fastening method — specify 
"Holo-Krome" — 


J^ HoLo-knoME 
SCREW CORPORATION | 
Main Offices & Plant | 


HARTFORD 10, CONN,, U.S.A. | 


i . 
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GET MORE 
FROM 
AIR POWER 


Unregulated air supply is often too 


much for some and too little for other 
iypes of air operated equipment. But 
with Hannifin Pressure Regulating 
Valves, for use with any type of pneu- 
matic machinery, the correct working 
pressure can be provided for each ma- 
chine, with easier and safer handling, 
and reduced air consumption. Hanni- 
fin piston type pressure regulating 
valves are instantly adjustable, accu- 
rate and dependable. Simple con- 
struction means long, reliable per- 
formance without maintenance. 
Three standard sizes, 3$, ló and 34 
inch, for use on initial pressure up to 
150 Ibs. Write for Bulletin 56. Hannifin 
Manufacturing Company, 621-631 S. 
Kolmar Avenue, Chicago 24, Illinois. 


HANNIFIN 


PRESSURE REGULATING VALVES 





WISCONSIN Heavy-Duty 
Mlin- Cooled ENGINES 


HELP INITIATE NEW TYPE OF FIELD SERVICE 


Among the interesting pieces of special equipment developed 
to meet war emergency conditions . . . and which will continue 
to serve Industry . .. is the “Day and Night” portable "Lub" 
outfit illustrated above. This ingenious rig, combining a Wisconsin- 
powered direct-connected generator set and a high pressure 
3-reel Lub setup (also powered by a 4-cycle Wisconsin single 
cylinder air-cooled engine), was developed for greasing and serv- 
icing "Cats" and "Bulls" on a 24-hour schedule. Powerful flood- 
lights make night servicing as simple as daytime operations. 


Just another typical application of Wisconsin Engine power to 
meet the needs and demands of Industry in all fields. 


WISCONSIN MOTOR Corporation 
MILWAUKEE 14, WISCONSIN 


World's Largest Builders of Heavy Duty Air-Cooled Engines 


Take A Look At The 


VIKING 
ROTARY PUMP 


10-18-35-50-90-200-300 GPM 
The Pump That 


OUT-SELLS 
ALL ROTARIES 


Because of its simple design, sturdy construction 
and dependable, carefree service, the Viking Ro- 
tary Pump is the answer to most rotary pumping 
problems. Why not get the facts about Viking ... 
learn what this famous pump can do for you? 


Write today for Bulletin Series 3000X which illus- 

trates and describes Viking pumps that are giving 
top-notch service in the product en- 
gineering field. It will be sent to you 
FREE by return mail. 


— 
A TA. 
— 


VIKING 7 
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Holding production costs to a minimum is one of 
today's major reconversion problems . . . and just as 
P-K Self-tapping Screws proved the fastest and most eco- 


nomical way to make secure metal or plastic assemblies 


during wartime, they will help you keep peacetime pro- 


duction costs at a profitable level. 

For a large percentage of fastening jobs P-K Self- 
tapping Screws offer a combination of ease, speed and 
security unmatched by any other fastening device or 
method. One easy operation makes a strong fastening 
with Self-tapping Screws ... merely drive the Screws into 
plain, untapped holes. They eliminate the need for metal 
inserts - awkward riveting — and the fumbling that goes 


with handling bolts, nuts and lock-washers. 


RIVETS WERE IMPRACTICAL 
... TAPPING TOO COSTLY 
... IN THIS PLASTIC ASSEMBLY 


In developing this volume con- 
trol the engineers met with dif- 
ficulties in fastening a molded 
phenolic plastic ring into a thin 
molded housing. Rivets proved 
impractical because they 
cracked the ring. Machine 
screws in tapped holes were 
found unsatisfactory because it 
was difficult and costly to tap 
such small holes. Type “Z” Self- 
tapping Screws, turned into the 
plain molded holes, gave a per- 
fect result with unmatched sim- 
plicity and assembly speed. 


Sold Only Through Recognized Distributors 


—— —— — — — 


FUNCTIONAL, TOO! Parker-Kalon is equipped to 
produce P-K Self-tapping Screws in special 
forms so they may also be used functionally 

. as feet — as locking devices — as stops for 
springs -as retainers for bearings- as pivot 
pins — as shafts - as plugs for holes - and for 


scores of other special purposes. 


A P-K ASSEMBLY ENGINEER WILL HELP YOU improve 
product quality, speed work and save money. 
He is a specialist in all types of plastic and 
metal fastenings and will be glad to visit your 
plant and work with you in searching out 
ALL opportunities for utilizing Self-tapping 
Screws. Or, you can mail assembly details 


direct to us for recommendations. 


PARKER-KALON 


CREWS 


~ - 
4 E E E 


wo À65 95 009 


A " F 


WRITE for P-K’s free “Users’ Guide”. It is 
crammed with helpful information regarding 
where and how you can use P-K Self-tapping 
Serews most effectively. Address: Parker- 
Kalon Corporation, 208 Varick St., New York 
14, New York. 


mu 
Quality FII 


$ | SELFTAPPING SCREWS 


| For Every Metal a n d Plastic Assembly — . 


— — — — — — — — — — — — — — 
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DARNELL 
CASTERS 


Nearly 4000 Models 
from Which to Choose 


A SAVING AT 
EVERY TURN 


.Y ou are sure to find 
the exact caster or 
wheel for your indi- 
vidualrequirements 
in the Darnell line 


DARNELL CORP LTD , 60WALKERST NEW YORK N v 
LONG SEACH CALIFORNIA 36 N CLINTON, CHICAGO ILI 


REMOTE CONTROL 
HINGED UNIVERSAL 
LINK JOINT-Type H 


1. It hinges to align with 
any shaft angle from 
0° to 90°. 

. With solid shaft con- 
trols flexing or backlash 
is negligible. 

. The output shaft turns 
in exact angular rota- 
tion with the input 


This universal joint is recom- 

mended for use in air conditioning 4 
equipment, aviation, railroad and 
marine equipment, petroleum and 

chemical industries, electronics, 

machine tools and other machinery. Write 
for folder 45A giving complete data and 
specifications. 


PIEZO. MANUFACTURIN 
CORPORATION 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 
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APPLICATION: Speed and accuracy control of wire-feed 
on Continuous Vulcanizing Machine manufactured by John 
Royle & Sons, Paterson, New Jersey. 


e At right is shown a No. 2 
Royle Continuous Vulcanizing 
Machine, equipped with Sperry 
Hydraulic Control. 


PROBLEM: To obtain uniform speed of wire through extru- 
sion machine to accurately control both the amount of insu- 
lation and the outside diameter of the wire. Previous control 
was by means of a manually-operated wheel which pre- 
sented following difficulties: 


. Lack of convenient location for wheel control. 


. Production delays because of time required to obtain 
quick readjustment while the machine was in operation. 


. Doubtful quality control because of time lag between 
readjustment. 


. Increased operator fatigue, because of the time and 
effort required to manipulate wheel control. 


SOLUTION: This leading manufacturer of machines for the 


— HYDRAULIC CONTROLS? 


rubber and plastic industry installed Sperry's Hydraulic? 
Controls with the result that: 


a. Operating difficulty was eliminated by use of a Sperry’ 
control in a convenient location. 


b. Production was increased by quick, accurate readjust-) 
ment. 


c. Quality control was assured. 


d. Operator fatigue eliminated. 


The above case-history is typical of the advantages many 
manufacturers and users of industrial equipment obtain when 
they use Sperry’s single-tube system to solve their remote- 
control problems. 


Sperry’s Hydraulic Remote Controls minimize design prob- 
lems by utilizing a single connecting tube that can be bent 
around corners and pillars, and installed through walls and 
other obstacles, thus reducing installation and maintenance 
costs. 


EASY INSTALLATION ... DEPENDABLE... ACCURATE 
Send for Bulletin 78 for Additional Details 


(0 For Scientific 


SPERRY PRODUCTS 
INCORPORATED 
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MADE TO ORDER 


* EM. g 


Screw: driver blades to order for assembly in 
any type of handle, wooden, composition or 
plastic. 

Points in either keystone or cabinet type. Edge 
of point carefully made and of uniform thickness. 

Shar.ks are winged, fluted, formed or millec, 


as shown. 


Blades furnished in plain finish, blued or nickle 
plated. 


Jorrington (ompany 


SPECIALTY DEP'T. 


Torrington, Conn., USA. 


Because they have built into them the vital, extra 
capacity for smooth, dependable, trouble-free 
operation under the severest stresses and strains 
to be encountered in the world’s most powerful 
machinery, AMERICAN SUPER HEAVY - DUTY 
ROLLER BEARINGS have been first choice for over 
25 years with most manufacturers of heavy indus- 
trial and oil country equipment. Brutally strong, 
simply constructed, precise — AMERICANS give 
continuous, 24-hour-a-day service for maximum 
periods with minimum maintenance, often outlast- 
ing the equipment itself. Once adopted, no manu- 
facturer has ever had to switch from AMERICANS. 
Write for specifications or send us your require- 
ments for analysis and recommendations. Our 


engineering experience is at your service without 
obligation. 


AMERICAN ROLLER BEARING COMPANY 


PITTSBURGH, PENNSYLVANIA AMERICAN 
Pacific Coast Office: P ET 
1718 S. Flower St., Los Angeles, California 


AMERICAN Y 
May Cig ROLLER BEARINGS 
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COMPLICATED 
MACHINE 
ASI 
PROBLEMS 


STANDARD HYDRAULIC EQUIPMENT PERFORMS 


When designing machines, or equipment requiring 
several coordinated or “timed” functions, consider 
the simplicity of Sundstrand hydraulic equipment. 
Sundstrand circuits are designed from standard ele- 
ments, such as pumps, valves, etc. to suit the vari- 
This sim- 
plifies your designing problems because Sundstrand 


ous functions of the machine elements. 


hydraulic application engineers can be working on 


HYDRAULIC FEED AND 
TRAVERSE TO L. H. HEAD 


INCOMING STATION 


STRADDLE 
MILLING STATION” 


— 


|: TRANSFER 


HYDRAULIC FEED 


AND TRAVERSE TO 
VERTICAL HEAD 


SIMPLIFY 


m 1 
| wvomAUüc — | 


HYDRAULIC FEED AND 
TRAVERSE TO R. H. HEAD 


T^ 


4 


HYDRAULIC ELEVATING 
AND CLAMPING 


FUNCTIONS ON 
PROCESSING MACHINE 


the hydraulic circuits while your designers are com- 
pleting the machine design. In addition, the use of 
hydraulics eliminates the necessity for complicated 
gearing and mechanical transmissions, saving ma- 
chining and assembly time. The application illus- 
trated and described is a good example of how com- 
plicated machine design problems can be simplified 


through the use of Sundstrand hydraulic equipment. 


A TYPICAL 
DESIGN 


| BSOLUTION 


OUTGOING STATION 


KJ et kl 
“FE HyoRAUIIC OPERATED 


Six individual functions are per- 


LOCATERS formed on this process milling ma- 
chine. The coordinating and timing 
of these functions resulted in an 
automatic machine capable of mill- 
ing 100 cylinder blocks per hour. 


The entire machine cycle is automatic. 


HOW TO ADAPT SUNDSTRAND 
HYDRAULICS 10 YOUR DESIGNS 


Our hydraulic application engineers will be glad to work with you 
on any of your machine equipment problems requiring hydraulics. 
They are available without obligation. Write today for descriptive 
literature on pumps, valves, etc. Ask for Bulletin No. B2. 


2560 ELEVENTH STREET ^* 
TRANSMISSIONS 


HYDRAULIC PUMPS œ 


FUEL UNITS 
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In The Bendix-Weiss Rolling Ball Universal Joint 


Here Shown Disassembled 


STROM BALLS 
oo 2 forces 


Here, in the Bendix-Weiss Constant Velocity Universal 
Joint, Strom Balls do their part in making military vehicles, 
from Jeeps to |4-ton Armored Cars, the efficient fighting 
equipment that they are. This is only one spot in our great 
war production effort where the high degree of perfection 
of Strom Balls serves industry, enabling it to provide the 
finest bearing equipment towards its great contribution to 
total victory. Strom Steel Ball Company, 1850 South 54th 
Avenue, Cicero 50, Ill. 


Largest Independent and Exclusive Metal Ball Manufacturer 


e 


COMPLETE PROTECTION of threads 
thorough seal of liquids and gases even under 
pressure positive locking grip that shock, 
vibration or impact can't loosen. There you 
have in the all-metal Amcorgg, a true cap 
nut; plus a lock-nut principle which long 
since has proved itself in the most rigorous of 
applications... a combination that for many 
important applications has 
not existed until this de- 


velopment. Available in a 

uiderange of shapes. Write W H T T f 4 

for engineering data on ‘ 

both regular and cap-nut HOSE CLAM PS 
| For All Applications 


The dependability of Wittek Hose Clamps, 
long accepted by the automotive and avia- 
tion industries, is now being proven by actvel 
service with the armed forces of the United 
Nations as standard equipment for aircraft, 
tanks, jeeps, trucks, ships and other combet 
vehicles. Wittek Hose Clamps are made in 
many different sizes and types for oll appiè 
cations. Write for new descriptive catalog. 
Wittek Manufacturing Co., 4305-15 West 
24th Place, Chicago 23, Illinois 


An-cor-lox Division 


TLE o 
LAMINATED SHIM COMPANY, INCORPORATED —— 


Dependable Hose Connections 
63 Union Street . Glenbrook, Cona. 
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of DESIGN FEATURES... 


Those who design machinery and power transmission equip- 
ment can assure superior bearing operation by specifying Seal- 
Master units. SealMaster’s exclusive combination of features 
contributes to top efficiency ... and cuts maintenance costs. 
Permanent Seal — Dirt is effectively sealed out by SealMaster’s 
patented sealing principle. Lubricant stays in ... maintenance 
is minimized. 
Self-Aligning — Misalignment of shaft in any direction cannot 
distort seal or reduce its effectiveness. 
Pre-Lubricated — Each SealMaster is shipped with lubricant 
sealed-in — ready for use. 


No Housing Wear— Patented locking pin prevents rota- 
tion of outer race in housing, eliminates housing wear 
as a possible source of noise and position bearing for 
relubrication. Request Catalog No. 845 featuring essential 
engineering data on all types of SealMaster units. 


BEARING DIVISION 


STEPHENS-ADAMSON 


9 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. LO ANGELES, CALIF * BELLEVILLE, ONT 
Factory Representatives and Dealers 
in AU Principal Cities 





ower in this loco- 
ged, heavy-duty L-90 
faithfully day after day 
osote timbers for Guit- 
Mobile, Alabama. High 


- , 
des extra hanging-on ability fo 


| : 
ick responsiveness for a 
nt or steady 


the beam" is the p 


motiv 
engine! Operates 


handling heavy cre 
port Creosoting Co., 
torque provi 


overloads. - yet qu — 
curate spotting. On ! 


n Allis - Chalmers A 
,.onany A 


engines are 
operatio 
“on the beam . 
wt will pay yov !o 


PTT 


TRACTOR DIVISION—MILWAUKEE 1, U.S.A. 
POWER UNITS 
5 SIZES 
MODEL B-15 —4 Cylinders, 24 Max. B. 


ER 
MODEL W-25 —4 Cylinders, 31.5 Max. B. H. P. 
MODEL U-40—4 Cylinders, 45 Max. B. 
MODEL E-60—4 Cylinders, 74 Max. B. 
B 


MODEL 1-90— 6 Cylinders, 110 Max. B. ! 





equipment. 
investigate. 


“COIL SPRING” 
Says 


>= Yov can't beat U. 
— yi \~ S. STEEL WIRE 
— SPRING deliveries 
if you have high pri- 
ority rating. Nor can 
you beat the quality 
that comes from 
long experience — 
modern equipment 
— and capacity to 
handle urgent re- 


EXTENSION 
COMPRESSION 
TORSION 
FLATS 
WIRE FORMS 


quirements on 
schedule. Direct your 
next order to U. S 
Steel Wire Spring for 
speed and depend- 
ability. 


STANDARD ROUND EDGE DIE SPRINGS 


The U. S. Steel Wire Spring Co. 
7800 Finney Ave. Cleveland, Ohio 


* <- b.] <- 
28 PAGES 
/ Describing in detail how 
cASH-ACME products 


can best serve you. 


A.W.CASH VALVE MFC. CORP 


6662 EAST WABASH AVE. 


DECATUR ILLINOIS 
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@ The Saginaw Recirculating Ball-Bearing Screw 
and Nut operates on a simple principle, time- 
tested in the steering mechanisms of automo- 
biles, trucks and buses. Rolling balls, inserted 
between the threads connecting the nut and bolt, 
and circulating through a special raceway on the 
side of the nut, reduce friction to a minimum. 


In the ordinary nut and bolt, power is consumed 
by the friction of threads riding on each other. 
The Saginaw Recirculating Ball-Bearing Screw 
and Nut eases this friction and cuts actuating 
effort by two-thirds . . . boosts efficiency to more 
than 90 per cent. 


Power may be applied to either the nut or the 
screw. Freedom from friction permits higher 
speeds without excessive heat generation... effects 
savings in power or hand effort... makes possible 


the use of lighter-weight motor drives. Wear-life 
is increased and operating costs are reduced by 
the use of the Saginaw Ball-Bearing Screwand Nut. 


Whenever you have a problem of elevating or 
lowering, opening or closing, expanding or con- 
tracting, the Saginaw Recirculating Ball-Bearing 
Screw and Nut can serve you well. Our engineer- 
ing department will be pleased to give your 
application special attention. 


Effortless Actuating . . . Faultless Engineering 


. . . Adequate Capacity 


Write for free descriptive booklet on your 
company letterhead. Department 25-PE-10, 
Saginaw Steering Gear Division, 


Saginaw, Michigan. 


KEEP BUYING WAR BONDS 


DIVISION, 


Jagin aw Steering Gear 


SAGINAW, MICHIGAN. 


GENERAL MOTORS CORPORATION, 


MANUFACTURER OF STEERING GEAR ASSEMBLIES * STEERING LINKAGE 
ASSEMBLIES * PROPELLER SHAFTS + DIESEL ENGINE AND: AIRCRAFT PARTS. 
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UNIVERSAL JOINTS—quality-built for specific jobs 


"ATLAS" Precision Type— "VULCAN" Rugged Type— 
where accuracy and strength are needed for hard, outdoor service 


Dress up your product with ATLAS. Of highest quality throughout, these universal This universal joint is especially adapted to all classes of outdoor 
joints embody great strength and long life, combined with easy application. They are work such as winches, agricultural machinery, road building equip- 
an outstanding means of improving the equipment on whicn they are used. ment, power *''take off'" on trucks, and similar machines where 

The features of the ATLAS meet the designers most exacting specifications. Bear- heavy duty is involved. 
ings of greatest possible size. located to assure minimum load and wear. Short, 
stubby jaws provide maximum strength. Closely ground, square-sided center block Joint ends and bearing pins are of alloy steel properly heat- 
Manufactured from heat-treated alloy steels treated and ground to closest limits. Joint ends are drop-forged 
These joints cannot fly apart in and designed for greatest strength. Bearing surfaces are located 
service for minimum toads and wear. A large grease reservoir in center 

Made in standard sizes from 7$" O.D. to 3-3/16" O.D. Can be furnished with block supplies adequate positive lubrication. Made in sizes from 


bronze center parts or wholly of bronze. Available fitted to your specifications. 1%” 0.D. to 2” 0.D. inclusive. 


supplies a rigid socket wrench drive. 
with bearing surfaces held to closest tolerances 


Descriptive circular and price list No. 10 sent upon request. 


The GRAY & PRIOR MACHINE CO. 


610 WINDSOR ST.., HARTFORD, CONN., U. S. A. 


West Coast Representative: Link Belt Company, San Francisco; Los Angeles; Oakland; Portland; and Seattle 


Let us tell you how you may use, 
our organization just as if it were 


yours. 
A MOST 
UNUSUAL SERVICE 
TO A 


MANUFACTURER 
Your Reouest WILL BRING Available Now! 


(READING TIME) FROM STOCK: 


THE ANSWER 3 MINUTES 


f Specify Standard Locknuts and Lock- 

^ washers for holding ballor roller bearings 

in correct position—S. A. E. Standard 

-€ —A. B. E. C. Standard—Heavy-duty 
and Specials. 


From stock we can ship Locknuts in 


M E T A L P A R T S sizes N-00 through AN-40, and Lock- 


washers (all new multi-prong type) in 
sizes W-00 through W-40. 

Your inquiries will receive immediate 
attention . . . your orders will be han- 
dled promptly. 


; 5 REQUEST OUR 
co SC SPECIFICATION BULLETIN No. 27 


WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
DEPT. L, WATERBURY, CONNECTICUT Standard —X & lockwasher, Inc. 


Indianapolis 4, Indiana 
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For coolant pumping efficiency that keeps pace with today’s 
fast-cutting, high precision machine tools. . .for peak per- 
formance in your new developments. . . install che improved 


Logan SURE-FLOW Centrifugal Pumps. 


The open, unloading type impeller of improved design 
discharges air and vapor rapidly, and safely handles liquids 
containing abrasives. There are no close tolerances or metal- 
to-metal contacts of running parts. The integral motor drive 
permits the SURE-FLOW Pump to be mounted anywhere 
...no chains, gears or other mechanical drive are required. 


Foot and bracket mounted models are self-priming with- 
out submerging. They can be located above or below the 
liquid level, or remote from the coolant supply. The Logan 
SURE-FLOW Pump line includes grinder and submerged 
type pumps, as well as high speed models for driving stream, 
deep hole drilling and chip flushing applications. 


ENGINEERING HELP—Logan engineers will gladly 


work with you in developing the most efficient pumping 
system for your applications. No obligation. 


NEW 


FREE 
CATALOG 


e for your copy of 
log 62. Contains com- 
information on SURE- 
W Pumps and valuable 
eering data. 


foot and 
More Efficient im Priming 
containing abra celle Permits bua 
Charges entrained ves without J— ling liquids 
3 : . 
Integral M - readily. F injury Dis. 
anywhere otor Drive P 
re cre, in limi Md ump 
quired. ted sp 
Permanently 
y enclosed to 
© lubric. 
27 Standa, 


Cw grinder 


Can be 
ace mort » 
ce. No mechan; rie 


cal dri ve 


t every re 
e : requireme 
nd high speed models. 


submerg 


$SAVES 

be HR 

Car and LC ME aa 
912 CENTER AVE. 


LOGANSPORT MACHINE CO.. INC P 


CHUCKS * CYLINDERS + VALVES * PRESSES * SURE- FLOW. COOLANT PUMPS 





WHEN YOU NEED 
PRECISION-BUILT SMALL PUMPS 
Specify TUTHILL 


A Handful of Pump for 


Pressure Lubrication 


Remarkably small and compact in size, Tuthill 

Model L pumps do a man-sized job in pressure 

lubrication service. These internal-gear rotary 

pumps feature the patented Tuthill me- 

chanical seal. They are equally 

outstanding for hydraulic ap- 

plications, fuel oil and liquid 

transfer. Capacities from 

.33 to 3 g.p.m. at pres- 

sures up to 400 p.s.i. 

Double Rows of Ball Bearings £ : ie. Ring or foot-mounted. Many 
i . 7" porting arrangements available. 


Effective Packing Element " , ncs à í 
P s z nd m i ue, Write for Model L Industrial Bulletin. 
ressure or u j 


Low Torque under all conditions 


TUTHILL PUMP COMPANY 


939 EAST 95TH STREET, CHICAGO 19, ILLINOIS 


CHIKSAN FORMULA for PERFECT FLEXIBILITY 


meets Chemical Industry's demands . . ... 


CHIKSAN Ball-Bearing Swivels are widely R O C K F Oo R D 


LIGHT OVER- CENTER 


used throughout the Chemical Industry on 
i jor CLUTCHES 


loading and unloading lines, on process equip- 


ment...in every place where perfect flexi. COMPACT DESIGN ks 


bility with low torque is required under pres- 


sure or vacuum. Built of malleable iron, steel, POWERFUL PULL 
special alloys, bronze or aluminum, Chiksan 
is i k : SMOOTH ENGAGEMENT 
Swivels are used on flexible lines handling 
* Complete with flywheel or 


acids, alkalies, gasoline, oil, steam and many Theat Le aa LD driving cup, this small diameter 


other liquids, gases and vapors under pres- heavy duty ROCKFORD 


sures to 3,000 p.s.i. and varying temperatures. FINE ADJUSTMENT ME ee 
The performance of Chiksan Ball-Bearing | ACCURATE BALANCE] uct designs. Is well suited for 
ACCURATE BALANCE use with gasoline engines or 


Swivels in ie Chemical Industry under the 


motors, in applications within 
most severe conditions proves their ability to LONG SERVICE LIFE MINPTETTM 


meet your requirements under your condi- SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 

tions... no matter how rugged they may be. It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS. 
A I , E Contains diagrams of unique applications. Furnishes capacity tables, dimensions and 

Write for Catalog. | complete specifications. Every production engineer will find 


help in this handy bulletin, when planning postwar products. —S 
CHIKSAN REPRESENTATIVES ROCKFORD CLUTCH [Sortie macuiee) DIWIGION conrcnanen - 


iet 1 209 Catherine Street, Rockford, Illinois, U. S. A. 
d IN PRINCIPAL CITIES 
\ * S > 
\ 


Distributed Nationally by Crane Co. 
UU 


BALL BEARING 


CHIKSAN COMPANY — -À um oe 
— — EREA, CALIFORNIA o n wow 
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If Urgency is your Problem 
CORBIN is your Answer! 


@ Count on locking device designs to “come up" more 
and more as the tempo of reconversion speeds up — 
and count on CORBIN to help you handle the volume 
expeditiously! 

Often a stock design, right out of our 100 page “Indus- 


Wesdtobe Lodi trial Catalog" will fill the purpose admirably. Automotive 
— locks, furniture locks, cabinet and drawer locks, electrical 


locks — they're all here and carefully indexed for easy 
reference. Write for your copy. 

When an outside viewpoint may be helpful in connec- 
tion with a new or intricate design, send us a blueprint or 
ask a Corbin Lock engineer to call. For more than half a 
century, design engineers everywhere have profited by this 
personalized service — from drawing board to finished 


product! 


CORBIN CABINET LOCK DIVISION 


DIVISION OF AMERICAN MARDWARE CORPORATION 
NEW BRITAIN, CONNECTICUT 


andlast. when Corbinlocked 


— 
> 4 


MAIL BOXES * SUITCASE LOCKS * HINGES * DRAWER LOCKS * PADLOCKS * TRUNK LOCKS * CABINET LOCKS * CATCHES 
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BY J. R. WILLIAMS 


THERE'S THE OLD BULL Y HE'S AGREAT GUY. 
SECUN, EET 
E No Let-Up 


TO SEE A MACHINE f OFFICE NEEDLIN’ THEM 
for the Old Bull 


STANDIN’ IDLE. FOR A JOB FOR IT 
The Old Bull’s war job is over. He did it well. 


But ... he realized he’s got a bigger job ahead 
... the job of providing work for millions of 
servicemen as they comé marching home. 
And... . for the millions of home-front workers 
who did so much to bring peace. He knows 
idle machines don’t create jobs so he’s al- 
ready needlin’ the front office to rush plans 
that will keep every machine on the line 
hummin’. We at Ericsson are ready to help 
in any way possible. 


(Below) Some of the many thousands cum? 
of our precision parts that helped 
"Keep 'em flying and fighting." ESTABLISHED 1911 


WILLIAMS 


SCREW MACHINE PRODUCTS CO., INC. 


25 LAFAYETTE STREET, BROOKLYN 1,N.Y 


LET US SHOW YOU HOW 


EWC WHEELS 


i z YOUR BUSINESS 
p— 1 


COMING EVENTS CAST THEIR SHADOWS — 


Greater “know-how” in gear cutting methods has resulted in 
finer accuracy and finish without additional cost. Asa result, 
gear teeth stand up longer and roll more quietly. These will 
be important factors in the gear design of your future prod- 
ucts, making them more dependable and attractive. 


Our services and experience will help you solve production 
A new catalogue of EWC Disc Wheels, problems on small or medium size spur, helical and rack 
is yours for the asking. Also we offer gears, worms, splines, sprockets and ground threads. Write 
valuable engineering help bossa on over for quotation on your specifications. No obligation of course. 


half a century of experience. Write today. 


P. 


Electric Wheel Co., Dept. rt Quincy, III. 1025 PARMELE STREET, ROCKFORD, ILLINOIS 
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PORTAGRAPH shortens distance E INSTRUCTIONS: 


PHOTO-ACCURATE 


DATA FOR 
RESEARCH 


@ The speed and accuracy that the 


from research to production 


Portagraph photo-copy machine brings 
to all kinds of reproductions have aided 
greatly in the vital functions performed 
by the Research Department of the 
Jessop Steel Co., Washington, Pa. 


Portagraph is used in the metallur- 
gical laboratory for contact printing of 
photographic negatives and photomi- 
crographs, for copying data and instruc- 
tions to be used in the mill. Blueprints, 
tracings, excerpts from technical books 
and papers are rapidly reproduced, al- 
ways with the assurance that copies 
will be “‘picture-perfect.”’ 


4&4 , ; 

We consider our Portagraph one 
of the most useful pieces of equipment 
in the department,” writes J. L. Klein, 

; à S ; » *h i ‘ yist.“ , 
A section of the photographic darkroom of the Jessop Steel Company of Washing- Jessop e Research Metallurgist. Above 
ton, Pa., makers of specialty steels since 1901. The Portagraph, located adjacent all, we like the accuracy and readability 
to the metallographic microscope, is shown preparing instruction sheets for heating 


and rolling a special type of alloy steel. with which reproductions are made. 


Portagraph provides valuable savings 
in time when there is copying to be 


i 2 done. Its simplicity of operation per- 
20” x 24”— Contact photo-copies are 
quick, easy, inexpensive to produce on mits even a novice to do perfect work 


the G-11 Portagraph shown above Electri- in a very short while. And Portagraph 


cal micro-matic timing switch insures per- 
fect results with inexperienced operators. makes prints at only a few cents each 


ps? FED : VERsAmUTY - SIMPLICITY . econo’ 


CAN cn 


REMINGTON RAND 
91/,"x15"—the G-10 Mod- $ > 


— — 
^ j 
Portagraph can be set up es d 
T 


v where. Electrical timing 

witch guarantees uniform 

xcellence of reproduction i 
trom copy of any descrip- | à 


on. A similar model han- 


les copies up to 20" x 24". PH eth dak 


PET 


WRITE TODAY —The February issue of 
**Systems'' Magazine contains full details 
of the Jessop Steel Company's use of busi- 
ness photography in the coordination of 
plant activities. Ask our nearest Branch 
Office for a copy or write us in New York. 


G-13 ROTARY PORTAGRAPH 
has a reproduction capacity 
of 42" in width by anv length. 
Unsurpassed for making 
photo-copies in large volume. 


PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, 315 FOURTH AVENUE, NEW YORK 10, N. Y. 
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H ob SI ATTON af = == against SHUTDOWNS 
ENGINES NOW ON THELR, |g n 


TRICO OILERS 


BACK TO YOU E 


— looked for automatic lubricating de- 

! | vices that would "add something" to 

p their machines. Then came the 
— TRICO OILER. 


Almost unanimously these makers 
agreed that here, at last, was the 
answer they had been looking for. 
A scientifically engineered line that 
guarantees proper lubrication—safe- 
guards equipment against shutdowns 

increases output—adds longer life 
and value—harmonizes with their 
most advanced ideas of machine 
design. 


Proper lubrication is vitally important. dAn 
Make sure of maximum Coning life ^imeseved espase- 
and customer-satisfaction by equip- ance 

ping your machinery with TRICO * More efficiency 
OILERS. There's a style for every * Added prestige 


: i lication. . if 
Backed by an outstanding record of — teer a 


valiant service in scores of standard Write for Catalog TRICO FUSE MFG. CO., Milwaukee, Wis. 


* ES " " in Canada: IRVING SMITH LIMITED, Montreal 
and special wartime applications, 


Briggs & Stratton 4-cycle gasoline 


engines have returned to peacetime l9 WAYS TO SAW E 


activities. With greatly expanded 


TIME & MONEY! 
ith 
| "ih t Moad Indushial 
ture, we are now producing more 
and more quick-starting, depend- Buring 


able, trouble-free, Briggs & Stratton Machine 


engines in a full range of sizes and 


facilities for precision manufac- 


models—recognized the world over 


as the preferred "air-cooled power". 


BRIGGS & STRATTON CORP. 
Milwaukee 1, Wis, U.S.A. 


For Metal—Wood—Plastic 


New circular explains, illustrates 18 ways in which the Mead 
Industrial Burring Machine saves time and money—also 
contains special Grit Guide. Every industrial plant needs 
this “Jack-Of-All-Trades” mach‘ne. Your burring can be done 
in "free time"—install these machines by every machine too! 
which leaves burrs. Grinds, finishes both outside and insidi 
cut-out openings. Immediate delivery in most cases. 


Send Quickmail Coupon No. 18 for the informative Mone: 
Saving circular now. 


MEAD SPECIALTIES COMPANY 


í114 North Knox Avenue Dept. PEE-105, Chicago 41, II! 
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CEARGRIND 


iN — 


— * — te d 


Mención el RZEPPA: 


Lm Special Machines... 


Joints, and FORMSPRAG— 


ei. ve Ey? FOR SPECIAL GRINDING OPERATIONS 


One of many special GEARGRIND Machines designed 
and manufactured to meet unusual production require- 
ments is used by Pratt & Whitney Aircraft Division of 
United Aircraft Corporation to grind the part pictured 
at the left. 


The problems involve indexing that would handle ir- 
regular spacing of the cam lobes, and trimming the 
grinding wheel for five radii with three diamonds in a 
two stage automatic trimmer. Both sides of the wheel 
are first trimmed to a true 15” radius, using radius arms 
less than four inches long. The root radius and small 
fillets are then trimmed in one continuous dress, all five 
radii blending perfectly. 


GEARGRIND engineers: welcome every opportunity to 
discuss all problems involving new applications of 
FORMED WHEEL GRINDING. Send for our Catalcg 


CONTRACT GRINDING SERVICE 


One piece or a million! We have the 
know-how and equipment to help you 
in reconversion. 
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CHROME ALLOY 
STAINLESS STEEL 
BRONZE 
K-MONEL, 
ALUMINUM 
CARBON STEEL 
PLASTICS 

GLASS 

DRILLED 

BALLS J/ 


CENTRIFUGAL PUMP AUTOMOBILE FRONT 
SHAFT BEARING WHEEL BEARING 
Precision balls for every 
industrial requirement. Made in many different 
materials. Send your specifications for rece 
mendations from our Engineering Depa tn 


A Few Typical FR m 
e e THE HARTFORD STEEL BALL CO. 
Applications | HARTFORD, CONN. 


| NEW YORK OFFICE EXPORT OFFICE: NEW. YORK CHICAGO OFFICE 


m : : MURRAY HILL 6.1923 PHONME: PEMNSVLVAMA 6 2076 HAYMARKET 8671 
These drawings show a few of the many applications 


ef Garlock KLozure oil seals. Complete range of sizes 
includes Metric diameters to press-fit in S.A.E. or In- 


ternational millimeter bores as standardized by ball WHAT iS YOUR 


and roller bearing manufacturers. The special Garlock 


compound used in the KLozvnE sealing ring effectively LUBRICATING PROBLEM? 


resists water, oils and greases at high or low temper- 
atures. Write for KLozurE catalog. 


The Garlock Packing Company, Palmyra, New York 
In Canada :The Garlock Packing Co. of Canada Ltd., Montreal, Que. 


^ 
More than 35 years of engineering 

right answers to lubricating prob- 

lems of every description has de- 

1 | veloped the present Gits Line of 

PATENTED ] Oilers, Oil and Grease Seals and 
Lubricating Devices of unlimited 

descriptions. These 35 years ol 

experience, plus the certification 

of dependability under all and ex- 

treme conditions, as afforded by 

war's strenuous demands, elimi- 

nates all guesswork for you where 


lubrication is a requisite. The Gits 
Catalog No.60 gives you172 pages 
| ofillustrations, diagrams, engineer- 
| ingdata and valuable information. 
; Send for your copy. If a special 
problem is at hand send your spec- 
1 0 i I R ifications for recommendations. 


OIL SEAL G1Ts BEOs. MFG. Co. 


1838 South Kilbourn Avenue * Chicago 23, Illinois 
Exclusive fo ow 35 ; 
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A CLUTCH 


IS NO BETTER 


than tts 
FRICTION SURFACE 


G EMPCO, the unique powdered metal friction 
material, combines all the features essential to 
smooth, economical clutch performance: 


e Correct frictional characteristics 

e Controlled slippage 

€ Quick, uniform radiation of generated heat 
e Long life 


Of all frictional materials available today, 
Gempco probably lends itself most readily to 
modern clutch design, for Gempco most readily fits 
in with today's requirements for smooth, compact, 
flexible power transmission units. 

Gempco friction facings are being made to 
accurate tolerances in diameters as small as 34” 
O.D. and as thin as .015" (in some cases even less) 
by compression only, without mechanical sizing 
methods. 

The remarkable accuracy with which Gempco 
can be pressed to facings of unusual thinness, with 
true flat surfaces, brings to the design engineer new 
possibilities for powerful, compact, lightweight 
units, offering almost unbelievable smoothness, 
and amazing long life. 

May we suggest that you send us either 
sketches or prints of your proposed clutch unit, 
together with information as to its use, torque 
requirements, spring pressures, etc. In turn, our 
engineers will recommend the proper grade of 
Gempco and submit samples of Gempco materials. 
Should custom-built discs be desired for test 
purposes our development department can make 
them at nominal cost. 


The General Metals Powder Co. 
130 Elinor Ave. 
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Akron 5, Ohio , 


Hou GEMPCO deffere 
from other 


Metallic Friction Materials 


The basic ingredient of Gempco friction fac- 
ings is predominantly an electrolytically deposited 
copper powder which differs from other copper 


powders in important properties. 


A particle of General Metals copper powder, 
viewed under the microscope, 
looks like this. General Metals 
copper powder is highly volu- 

minous (a cubic inch weighs approximately 12 
grams, density approximately .7. When com- 
pressed, the enormous expanse of its tentacle-like 
surfaces provides interlocking of 

the copper particles with each 

other, like this, actually a me- 

chanical trap which holds the non-alloyed ingre- 
dients securely interlocked. Without this particle 
form no similar interlocking can occur and the 
resulting oS structure more closely 
resembles 74 LP this. This interlocking 
structure n - of Gempco makes pos- 
sible thin, accurate discs, with clean, well-formed 
edges and smooth surfaces by compression only, 


without mechanical finishing. 


Only in Gempco friction materials can you 
secure the advantages of this unique and superior 
copper powder, for General Metals copper powder 
is the exclusive patented development of The 
General Metals Powder Co. 





For a thorough understanding of 


VIBRATION 


and the best methods of solving 


VIBRATION PROBLEMS 


Here is a text of vibration analysis that 
gives a thorough explanation of the phenom- 
enon of vibration, and a detailed descrip- 
tion of the best methods of solving the most 
important practical vibration problems occur- 
ring in modern engineering design.  Illus- 
trated throughout with many specific exam- 
ples and carefully worked-out practical 
problems. 


VIBRATION ANALYSIS 


By N. O. Myklestad 


Research Associate, Guggenheim Aeronautical Laboratory, 


California Institute of Technology 


303 pages, 51, x 8, fully illustrated, $3.50 
This book 


vibration 


offers a careful treatment of the fundamentals of 
and a detailed explanation of vibration analysis, to 
give a full understanding of this important phenomenon. The 
final chapter—more than a third of the book—presents step-by- 
step simple tabular methods of solving problems of practical 
importance that involve systems of more than one degree of 
freedom. 


Except for the problem of torsional vibrations, all these tabular 
methods have been specially developed by the author. Every 
section is illustrated by specific examples, and most of the sec- 
tions provide practical problems with answers, so that the 
reader may check his solutions. Every design engineer concerned 


with the problem of vibration analysis will welcome this helpful , 


book. 


Thoroughly describes 


such topics as amplitude, balancing, damping, flutter, dissipation 
of energy, harmonic motion, and modes of vibration. The 
calculations involved are illustrated by worked-out examples. 


This book tells you CONTENTS 
Chapter I 
Introduction 


Chapter II 
Fundamentais 


Chapter III 
Undamped Vibrations of 
Systema of One Degree 
of Freedom 


Chapter IV 
Damped Vibrations of 
Systems of One Degree 
of Freedom 


Chapter V 
Vibrations of Systems of 
More than One Degree of 
Freedom 

Chapter VI 
Applications to Impor- 
tant Practical Problems 


how to find the uncoupled torsional modes 
of an airplane wing 

how to find the amplitudes coefficient for an 
airplane wing 

how to find the first natural mode of vibra 
tion of an overhanging beam 

how to find the critical speeds of a shaft 
arrying several large disks 

how to find the relative amplitudes and 
phase angles for linear and«torsional deflec 
tions of a wing 

how to find the differential equations of 
motion of a single degree of freedom system 
how to plot a curve of force transmitted 
versus speed 

how to find the equation of motion of a freely 
vibrating system 


etc., otc. 


See it 10 days—on approval! 


pUU""SEND THIS McGRAW-HILL COUPON" 


McGraw-Hill Book Company, 330 W. 42nd St., N. Y. 18 
Send me Myklestad’s VIBRATION ANALYSIS for 
approval In 10 days I will send $3.50, plus few 
postpaid (Postage paid on cash orders.) 


M 


10 days 
cents postage, or 


examination on 
return book 


Name 


Address . 


City and State 


Company 


Position 10-45. 


(Books sent on ‘approval in U. S oniy) 


OPEN YOUR EYES 


Look at the time you waste 
making smudges and trying to 
unmake them . . . on tracing 
paper. Look at the foggy 
reproduction. Then look at 
Arkwright Tracing Cloths. 


A CHOICE THAT'S wire 


Arkwright Tracing 
Cloths have the 
surface for clean 
erasing and easy, 
clear re-inking . . . 
and the transpar- 
ency to give sharp 
reproduction. 


A 


WAY TO ECONOMIZE 


It's what you get 
for what you pay 
that. determines 
cost. In Arkwright 
Tracing Cloths you 
get time saving, 
quality saving and 
a plus... durable 
transparency. 
Prove it by writing 
today for free 
samples. Ark- 
wright Finishing 
Company, Provi- 
dence, R. ! 


Sold by leading drawing 


material dealers everywhere 


— ight 


RACING/ CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 


PRODUCT 


* 
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FAWICK CLUTCHES 
IN HEAVY-DUTY DRIVES 


Machines that make quick starts and stops—under stress 
and shock—are proving the value of the Fawick Clutch. 

This new clutch transmits power and absorbs torque 
through a cushion of rubber and air. It has no springs, 
arms or toggles, requires no lubrication or adjustments. 
Maintenance costs are unusually low, and power is con- 
trolled within close limits. 

If you want this new clutch efficiency and economy, let 
us help you engineer Fawick Clutches for your machines. 
Book on request. 


400-TON PRESS, 
equipped with Fawick 
combination Clutch 
and Brake. Inset 
shows clutch and 
brake unit. 


STEEL ROLLING MILL equipment finds Fawick Clutches effective and 
economical, and suited to rigid product control. 


POWER PRESS, Fawick-equipped, has smooth starts and ALLIGATOR SHEAR operates 

stops. “Inching” provided for without special equipment. smoothly through Fawick 

Maintenance costs low. Clutches and Brakes. Inset 
shows clutch unit. 


TIT ec I 
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Motor mounting bracket (for '4 H. P. 
motor) shown is another New Products 
design achievement. A high pressure 
zinc die casting... light... rugged... 
inexpensive to produce because ma- 
chining time is eliminated. This zinc 
casting replaces a heavy, thick-walled 
cast iron bracket—at a big saving in 
time and production cost. 


New Products can help you redesign 
your products too. Small quantities or 
mass volume production runs are sci- 
entifically controlled from start to 
finish .. . to assure perfect uniformity 
of finished parts. If you are faced with 
problems of product re-design or pro- 
duction analysis, feel free to employ 
the services of the New Products Staff. 


-Mectalists i 


FIGH RESE DIE CASTINGS 


ALUMINUM MAGNESIUM ZINC 


(NEN EW, PR oD UCTS 


—( orporatig Un —— 


C WW | O 
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REMEMBER THE NAME 


Remember the name ALSIMAG. 

It represents the highest quality Steatite 
Ceramics for electrical and other 
technical uscs. 

Assembled in your design you can forget 
the insulators. 

For they will give trouble-free, worry- 
free service from now on. 

Whatever you are planning in the 
electronic or electrical field, we believe 
our specialized knowledge will 
be helpful. 

Let's work together. 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 
43RD YEAR OF CERAMIC LEADERSHIP 


ALCO has been awarded for the fifth 
time the Army-Navy * E“ Award for 
t ntinued ex 


f 


ellence in quantity and 
quality of € , ^ductio 


ential war produ 


fon. 
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UN EX GU 


Aa e 


storage 
space only 
42 cubic ft. 


shipping space -225 cul i 


© Here's real efficiency that will save you many dollars 


. . . for it not only allows full use of valuable space in your 


shipping department, — but enables you to adopt 
modern high-speed methods that substantially reduce the 


cost of your entire packing and shipping operation. 


Put “shipping” into your postwar plans, too! Arrange now 
to have a Wirebound Box or Crate designed especially for 


your postwar product .. . it will be fully pre-tested in 
one of the leading Shipping Laboratories 
in the country —all without cost or obligation! 
- Simply write Wirebound Box 
Manufacturers Association, Room 1820. 
Borland Building, Chicago 3, Illinois. 


Send today for your free copy of 
this 24-page book, “YOUR 
PRODUCT. . . How to ship it safely 
and at lower cost.’’ Here are a few 
of the important points covered ... 


@ how to reduce 
shipping charges 
with a Wirebound 
that safely elimi- 
nates excessive 
weight! 


—R2 


BOXES & CRATES 


€ save S5OX or more 
time in assembling 
and closing! 


Propucr ENGINEERING — Octoser, 1945 


€ gain greater 
strength, eliminat- 
ing costly loss and 


damage claims! 


€ save valuable 
space in your ship- 
ping department! 
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Now is the Time to Modernize 
Metal Specifications 





During the months ahead industry is 
faced by tremendous problems. Thousands 
of factories must reconvert for peacetime 
production to meet the greatest demand 
for goods in the history of our country. 
Obsolete or worn out machinery must be 
discarded and new equipment installed. 
Whenever necessary, methods must be 
brought up to date and improved. Metal 
specifications must be subjected to the 
most searching examination to determine 
whether the best possible material is being 
used. Engineers and designers must bring 
themselves up to date by finding out what 
new alloys have become available, what 
improvements have been made in existing 
alloys and the engineering properties of 
these modern alloys. 

Requirements are more severe, and the 
demand is for materials capable of taking 
more punishment. The war period has 
acted as a proving ground. Restrictions in 
materials and labor necessitated the use 
of machines and equipment beyond their 
rated capacities. Both design and materials 
either proved themselves or fell by the 
wayside. In many cases new materials, 
some of which may have been intended for 
substitute purposes, proved superior to 
long-established metals and alloys. Today 
engineers are setting higher standards for 
both design and material specifications. 


Progress in Copper-Base Alloys 


The non-rusting properties, workability 
ind other fine characteristics of copper- 
base alloys have been known for genera- 
tions. However, it may not be generally 
ealized to what extent copper-base alloys 
have been endowed with the engineering 
roperties of dependability, high strength, 
xceptional resistance to wear and corro- 

in, and high fatigue resistance. As a result 
f this progress new horizons have been 

ened for brasses and bronzes and their 
efulness greatly extended into wider 
lds. 


Wide Range of Alloys Available 


No longer must engineers or designers 
iose rustable material simply because 
gh strength is required or put up with 
iderate strength because workability is 
cessary. Through metallurgical research 
1 advances in processing metheds and 
üpment, a wide range of engineering 
per-base alloys is available to help 
inufacturers produce a dependable, uni- 


form product at a price which will permit 
reasonable profits. 


Bridgeport has much to offer not only 
from the standpoint of modern engineering 
alloys such as the Duronzes, cupro nickel 
and improved phosphor bronzes, but also 
a complete line of quality brass mill prod- 
ucts for the thousands of applications 
which they can fill best. 


Bridgeport Brass Technical 
Handbook 


To bring the design engineer, metal- 
lurgist, and purchasing agent up to date 
on the various copper-base alloys that are 
available; their physical, chemical and 
mechanical properties; and the specifica- 
tions which apply to them Bridgeport 
Brass Company has published a 128-page 
technical handbook which is soon to be 
released to the trade. 





The technical handbook deals briefly 
with general information such as the useful 
properties which have made copper-base 
alloys a part and parcel of modern civiliza- 
tion; the results of current research and 
development and the new engineering 
alloys that are available. Also included is 
the copper-zinc alloy system and the 
effect of additional elements such as lead, 
tin, aluminum, silicon, iron, nickel, arsenic, 
etc. on the properties of copper-base alloys. 
The effect of annealing and cold working 
on the microstructure and physical prop- 
erties of brass is discussed. The tempers of 
rolled flat products and drawn tubing are 
explained in detail and should be very 
helpful in understanding metal specifica- 
tions. The causes and prevention of stress 
corrosion cracking and hot breaks are 
also included. 

Since lubricants have an important bear- 
ing on metal working, space is devoted to 





the various types and characteristics of 
lubricants used for blanking, cupping, 
drawing, forming and machining. A chap- 
ter on metal cleaning discusses solvent 
cleaning, degreasing, alkaline scouring, 
emulsion scrubbing, electrolytic cleaning 
and tarnish removal. The most common 
acid cleaning formulae are also given. A 
brief discussion of drawing tools for sheet 
metal is included. 

For simplification and easier understand- 
ing alloys have been grouped on the basis 
of their application. In the strip and sheet 
section, for example, we have nine alloys 
ranging from high brass to oxygen-free 
copper, which are suitable for drawing, 
spinning and stamping. Each of these 
alloys is briefly described as to composi- 
tion, special characteristics and applica- 
tions. This is followed by a table which 
shows seven of these alloys side by side. 
The table gives the complete analysis, 
mechanical properties such as tensile 
strength, yield strength, elongation and 
Rockwell hardness; physical constants such 
as melting point, density, coefficient of 
thermal expansion, thermal and electrical 
conductivities and modulus of elasticity. 
Under fabrication properties are given ma- 
chinability ratings, cold and hot working 
characteristics and hot working range. Also 
included are the specification numbers such 
as ASTM, Federal, Navy, etc. to which 


these materials belong. 


Other groups of alloys under the strip 
and sheet section are engineering alloys 
for drawing, spinning and stamping, leaded 
brass strip, corrosion resisting tin brasses 
and spring metals. 

In the rod and wire section the alloys 
are grouped under headings such as rod 
and tubing for screw machine operation; rod 
and wire for cold heading, rods for hot 
forging and welding rod. Tables similar to 
those under the strip and sheet section have 
been compiled with each group of alloys. 

In the section devoted to tubing, the 
various methods for processing tubing are 
described and illustrated. The various al- 
loys have been grouped under headings 
such as tubing for fabrication, condenser 
and heat exchanger tubing, duplex tubing, 
brass and copper pipe and copper water 
tubing. 

To make this handbook still more useful 
numerous tables showing comparison of 
wire gauges, fractions of an inch, temper- 
ature conversions and weights of strip, 
circles, rod, wire and tubing and similar 
data have been included. 


Our object is to distribute this handbook 
widely among purchasing agents, engineers, 
designers, metallurgists and chemists, who 
are active in the non-ferrous metal working 
field. Requests should be made on company 
stationery. 
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CAUSES OF CORROSION 


This article is one of a series of discussions 
by C. L. Bulow, research chemist of the 
Bridgeport Brass Company 


CREVICE CORROSION— PART 3 


In the last two articles on causes of 
corrosion we discussed the mechanism of 
crevice corrosion and listed typical ex- 
amples. Crevice corrosion occurs in those 
spaces formed by particles resting on metal 
surfaces, threaded connections, nails driven 
into wood, points of contact, corners, 
mechanical joints, etc. We shall now con- 
sider in greater detail various procedures 
which have been used to eliminate crevices 
or to prevent a corrosive liquid from get- 
ting into the crevice. Some of the problems 
connected with crevice corrosion have not 
yet been solved. It is hoped that this 
discussion will suggest means of overcom- 
ing these difficulties. 


Prevention of 
Crevice Corrosion 


A brief description of a few methods 
which have been used to overcome crevice 
corrosion follows : 

1. Wire screens, filters and settling tanks 
are intended to prevent foreign material 
from settling out on metal surfaces. 


2. Plastic, rubber or metal sleeves which 
are either permanent or can be periodically 
replaced will protect metal tie rods and 
bolts touching wood and passing through 
wood in vinegar and pickling tanks. 

3. A substantial increase in metal thick- 
ness or the use of a plastic or metal sleeve 
in critical areas of cables, sheathes and 
piping resting on moist duct walls and 
planking may materially lengthen the time 
before failure occurs. 


4. Heavy, viscous, tacky material such 
as tar-like substances, have been used to 
eliminate the crevice between metal roofing 
and wood. Also, changes in design may 
prevent the retention of water between the 
roofing in contact with wood. 


5. Oil with or without corrosion inhibi 
tors is widely used to keep water out of the 
interior of wire rope, cable and stranded 
wire. Frequently, it is necessary to resort 
to the use of more corrosion resistant 
materials 


6. The most corrosion resistant material 
usually is resorted to in order to prevent 
or keep to a minimum crevice corrosion 
of wire gauze or screen "where the wires 
cross one another. Under some conditions, 
additional protection can be obtained 
through the use of paint or lacquer. 





7. Heavier sections are installed locally in 
such structures as tanks and heat exchang- 
ers, in order to lengthen the life of the 
structure. The elimination of crevices 
through proper design is of great impor- 
tance. Welded, soldered or filled joints aid 
in preventing crevice corrosion between 
piping and fittings, nuts and bolts, etc. 

8. Welded, soldered or filled joints have, 
in many instances, replaced riveted joints. 
For many applications it has been shown 
that the weld line corrodes at a rate no 
greater than that of the plates on each 
side of it. 


Bridgeport’s Improved 


Phosphor Bronze for Longer 


Lasting Spring Contacts 


In such applications as switches, radio 
and radar equipment, jack plugs, auto- 
matic controls and similar parts, more 
generous use of the finest phosphor bronze 
available does not appreciably affect the 
cost of the article, but increases its de- 
pendability and service life immeasurably. 


Volume control by P. R. Mallory and Co., Inc. 
Contact arm is made from Bridgeport's Improved 
Phosphor Bronze. 


Illustrated above is a volume control 
made by P. R. Mallory,and Company, Inc., 
who have this to say concerning the re- 
quirements for the spring contact arm: 


“Long life, good current carrying 
characteristics, constant dependable 
spring pressure and flexibility in plat- 
ing finishes.” 

Bridgeport’s improved phosphor bronze, 
when made into properly designed springs 
can withstand millions of cycles of flexing 
without failure. It possesses high tensile 
and yield strengths as well as exceptional 
corrosion resistance. From the manufac- 
turers’ standpoint it is a practical alloy 
because it can be readily formed into com- 
plex shapes. Other applications for Bridge- 
port's improved spring phosphor bronze 
are diaphragms, bellows for radiator valves 
and steam traps, etc. Phosphor bronze is 
also used for engineering applications such 
as clutch discs and equipment in paper 
mills and water works and sewerage plants. 





NEW DEVELOPMENTS 


This column lists items manufactured 
or developed by many different sources. 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


Trolley Safety Tap for trolley- powered 
equipment consists of copper hook, bronze 
fuse receptacle inside an insulated handle at 
the hook end and interior connection to a 
second similar receptacle for attachment to a 
cable connector at the outer end. The hook 
hangs on a trolley line. No. 634 


New Bearing Assembly employs a porous 
bronze bushing pressed into a spherical body 
that is held in a pressed steel, two-piece hous 
ing. The bushing holds approximately one 
third of its volume in lubricant, supplied by 
oil cup and wick. The bushing is shouldered 
on one side to provide a thrust surface. It 
comes in eight shaft sizes. No. 635 
Instrument Measures Stiffness of flexible 
sheet materials to 'aà" thick. Provides initial 
reading, checks ability of material to sustain 
deflection, and provides readings in arbitrary 
units, on which to figure resilience. Maximum 
range is 0 to 10,000 stiffness units. No. 636 


Motor Generator Providing different speci 
fied DC voltages from 12 to 2,000 volts is 
claimed to be light in weight, space saving, 
and to have fine voltage regulation and to 
meet low ripple requirements. No. 637 


Portable Vacuum and pressure unit for gas 
or air operates many kinds of apparatus for 
temporary or test purposes. Handles from 
one to five cubic feet of air at pressure up 
to 10 pounds. No. 638 


Simultaneous Readings of both amperage 
and voltage are taken with a new instru 
ment measuring from 0.2 to 500 amps in 
8 current ranges, and from 30 to 600 volts 
in 3 ranges. No. 639 
Identical Halves of a new electrical con 
nector slide together in jack-knife fashion 
and lock in a positive position with a slight 
pull. No. 640 


An Electrically Heated compound kettle 
complete with motor driven agitator and full 
automatic controls and electrically heated 
discharge valve is used for melting transformer 


compounds, asphalts and resins. No. 641 


PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, STRIPS— 
Brass, bronze opper, Duronze 
for stamping, deep drawing, forming 
and spinning 


CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat 
exchangers, oil refineries, and process 
industries. 


PHONO-ELECTRIC* ALLOYS — 
High-strength bronze trolley, messen- 
ger wire and cable. 


WELDING ROD—For repairing 
cast iron and steel, fabricat- ^ 
ing silicon bronze tanks. 


LEDRITE* 
making automatic screw 
machine products, 


ROD — For 


ind 


Established 1865 


BRIDGEPORT 


BRASS, BRONZE, DURONZE 
WIRE —For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


DURONZE ALLOYS—High- 

strength silicon bronzes for 
BRASS corrosion-resistant connectors, 
marine hardware: hot rolled 
sheets for tanks, boilers, 
heaters, flues, ducts, flashings. 


COPPER WATER TUBE. 


FABRICATING SERVICE DEPT. 
— Engineering staff. 


BRASS AND COPPER PIPE 


Note: Bridgeport products are 
supplied in accordance with exist 
ing priority regulations. 

*Trade name. 


BRASS 
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BRASS', — 


Now is the Time to Modernize 
Metal Specifications 


During the months ahead industry is 
faced by tremendous problems. Thousands 
of factories must reconvert for peacetime 
production to meet the greatest demand 
for goods in the history of our country. 
Obsolete or worn out machinery must be 
discarded and new equipment installed. 
Whenever necessary, methods must be 
brought up to date and improved. Metal 
specifications must be subjected to the 
most searching examination to determine 
whether the best possible material is being 
used. Engineers and designers must bring 
themselves up to date by finding out what 
new alloys have become available, what 
improvements have been made in existing 
alloys and the engineering properties of 
these modern alloys. 

Requirements are more severe, and the 
demand is for materials capable of taking 
more punishment. The war period has 
acted as a proving ground. Restrictions in 
materials and labor necessitated the use 
of machines and equipment beyond their 
rated capacities. Both design and materials 
either proved themselves or fell by the 
wayside. In many cases new materials, 
ome of which may have been intended for 
ubstitute purposes, proved superior to 
long-established metals and alloys. Today 
engineers are setting higher standards for 
both design and material specifications. 


Progress in Copper-Base Alloys 
The non-rusting properties, workability 
ind other fine characteristics of copper- 
base alloys have been known for genera- 
tions. However, it may not be generally 
ealized to what extent copper-base alloys 
have been endowed with the engineering 
roperties of dependability, high strength, 
xceptional resistance to wear and corro- 
n, and high fatigue resistance. As a result 
f this progress new horizons have been 
pened for brasses and bronzes and their 
sefulness greatly extended into wider 
lds. 


Wide Range of Alloys Available 


No longer must engineers or designers 
jose rustable material simply because 
gh strength is required or put up with 
iderate strength because workability is 
cessary. Through metallurgical research 
| advances in processing metheds and 
üpment, a wide range of engineering 
pper-base alloys is available to help 
inufacturers produce a dependable, uni- 


form product at a price which will permit 
reasonable profits. 


Bridgeport has much to offer not only 
from the standpoint of modern engineering 
alloys such as the Duronzes, cupro nickel 
and improved phosphor bronzes, but also 
a complete line of quality brass mill prod- 
ucts for the thousands of applications 
which they can fill best. 


Bridgeport Brass Technical 
Handbook 


To bring the design engineer, metal- 
lurgist, and purchasing agent up to date 
on the various copper-base alloys that are 
available; their physical, chemical and 
mechanical properties; and the specifica- 
tions which apply to them Bridgeport 
Brass Company has published a 128-page 
technical handbook which is soon to be 
released to the trade. 


j 
į 
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The technical handbook deals briefly 
with general information such as the useful 
properties which have made copper-base 
alloys a part and parcel of modern civiliza- 
tion; the results of current research and 
development and the new engineering 
alloys that are available. Also included is 
the copper-zinc alloy system and the 
effect of additional elements such as lead, 
tin, aluminum, silicon, iron, nickel, arsenic, 
etc. on the properties of copper-base alloys. 
The effect of annealing and cold working 
on the microstructure and physical prop- 
erties of brass is discussed. The tempers of 
rolled flat products and drawn tubing are 
explained in detail and should be very 
helpful in understanding metal specifica- 
tions. The causes and prevention of stress 
corrosion cracking and hot breaks are 
also included. 


Since lubricants have an important bear- 
ing on metal working, space is devoted to 


the various types and characteristics of 
lubricants used for blanking, cupping, 
drawing, forming and machining. A chap- 
ter on metal cleaning discusses solvent 
cleaning, degreasing, alkaline scouring, 
emulsion scrubbing, electrolytic cleaning 
and tarnish removal. The most common 
acid cleaning formulae are also given. A 
brief discussion of drawing tools for sheet 
metal is included. 

For simplification and easier understand- 
ing alloys have been grouped on the basis 
of their application. In the strip and sheet 
section, for example, we have nine alloys 
ranging from high brass to oxygen-free 
copper, which are suitable for drawing, 
spinning and stamping. Each of these 
alloys is briefly described as to composi- 
tion, special characteristics and applica- 
tions. This is followed by a table which 
shows seven of these alloys side by side. 
The table gives the complete analysis, 
mechanical properties such as tensile 
strength, yield strength, elongation and 
Rockwell hardness; physical constants such 
as melting point, density, coefficient of 
thermal expansion, thermal and electrical 
conductivities and modulus of elasticity. 
Under fabrication properties are given ma- 
chinability ratings, cold and hot working 
characteristics and hot working range. Also 
included are the specification numbers such 
as ASTM, Federal, Navy, etc. to which 
these materials belong. 

Other groups of alloys under the strip 
and sheet section are engineering alloys 
for drawing, spinning and stamping, leaded 
brass strip, corrosion resisting tin brasses 
and spring metals. 

In the rod and wire section the alloys 
are grouped under headings such as rod 
and tubing for screw machine operation; rod 
and wire for cold heading, rods for hot 
forging and welding rod. Tables similar to 
those under the strip and sheet section have 
been compiled with each group of alloys. 


In the section devoted to tubing, the 
various methods for processing tubing are 
described and illustrated. The various al- 
loys have been grouped under headings 
such as tubing for fabrication, condenser 
and heat exchanger tubing, duplex tubing, 
brass and copper pipe and copper water 
tubing. 

To make this handbook still more useful 
nümerous tables showing comparison of 
wire gauges, fractions of an inch, temper- 
ature conversions and weights of strip, 
circles, rod, wire and tubing and similar 
data have been included. 

Our object is to distribute this handbook 
widely among purchasing agents, engineers, 
designers, metallurgists and chemists, who 
are active in the non-ferrous metal working 
field. Requests should be made on company 
stationery. 
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COPPER ALLOY BULLETIN 


CAUSES OF CORROSION 


This article is one of a series of discussions 
by C. L. Bulow, research chemist of the 
Bridgeport Brass Company 


CREVICE CORROSION— PART 3 


In the last two articles on causes of 
corrosion we discussed the mechanism of 
crevice corrosion and listed typical ex- 
amples. Crevice corrosion occurs in those 
spaces formed by particles resting on metal 
surfaces, threaded connections, nails driven 
into wood, points of contact, corners, 
mechanical joints, etc. We shall now con- 
sider in greater detail various procedures 
which have been used to eliminate crevices 
or to prevent a corrosive liquid from get- 
ting into the crevice. Some of the problems 
connected with crevice corrosion have not 
yet been solved. It is hoped that this 
discussion will suggest means of overcom- 
ing these difficulties. 


Prevention of 
Crevice Corrosion 


A brief description of a few methods 
which have been used to overcome crevice 
corrosion follows : 

1. Wire screens, filters and settling tanks 
are intended to prevent foreign material 
from settling out on metal surfaces. 

2. Plastic, rubber or metal sleeves which 
are either permanent or can be periodically 
replaced will protect metal tie rods and 
bolts touching wood and passing through 
wood in vinegar and pickling tanks. 

3. A substantial increase in metal thick 
ness or the use of a plastic or metal sleeve 
in critical areas of cables, sheathes and 
piping resting on moist duct walls and 
planking may materially lengthen the time 
before failure occurs. 

4. Heavy, viscous, tacky material such 
as tar-like substances, have been used to 
eliminate the crevice between metal roofing 
and wood. Also, changes in design may 
prevent the retention of water between the 
roofing in contact with wood. 


5. Oil with or without corrosion inhibi 
tors is widely used to keep water out of the 
interior of wire rope, cable and stranded 
wire. Frequently, it is necessary to resort 
to the use of more corrosion resistant 
materials. 


6. The most corrosion resistant material 
usually is resorted to in order to prevent 
or keep to a minimum crevice corrosion 
of wire gauze or screen Where the wires 
cross one another. Under some conditions, 
additional protection can be obtained 
through the use of paint or lacquer. 





7. Heavier sections are installed locally in 
such structures as tanks and heat exchang- 
ers, in order to lengthen the life of the 
structure. The elimination of crevices 
through proper design is of great impor- 
tance. Welded, soldered or filled joints aid 
in preventing crevice corrosion between 
piping and fittings, nuts and bolts, etc. 

8. Welded, soldered or filled joints have, 
in many instances, replaced riveted joints. 
For many applications it has been shown 
that the weld line corrodes at a rate no 
greater than that of the plates on each 
side of it. 


Bridgeport's Improved 


Phosphor Bronze for Longer 


Lasting Spring Contacts 


In such applications as switches, radio 
and radar equipment, jack plugs, auto- 
matic controls and similar parts, more 
generous use of the finest phosphor bronze 
available does not appreciably affect the 
cost of the article, but increases its de- 
pendability and service life immeasurably. 
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Volume control by P. R. Mallory and Co., Inc. 
Contact arm is made from Bridgeport's Improved 
Phosphor Bronze. 


Illustrated above is a volume control 
made by P. R. Mallory and Company, Inc., 
who have this to say concerning the re- 
quirements for the spring contact arm: 


"Long life, good current carrying 
characteristics, constant dependable 
spring pressure and flexibility in plat- 
ing finishes.” 

Bridgeport’s improved phosphor bronze, 
when made into properly designed springs 
can withstand millions of cycles of flexing 
without failure. It possesses high tensile 
and yield strengths as well as exceptional 
corrosion resistance. From the manufac- 
turers’ standpoint it is a practical alloy 
because it can be readily formed into com- 
plex shapes. Other applications for Bridge- 
port's improved spring phosphor bronze 
are diaphragms, bellows for radiator valves 
and steam traps, etc. Phosphor bronze is 
also used for engineering applications such 
as clutch discs and equipment in paper 
mills and water works and sewerage plants. 








NEW DEVELOPMENTS 


This column lists items manufactured 
or developed by many different sources. 
None of these items has been tested or 
is endorsed by the Bridgeport Brass 
Company. We will gladly refer readers 
to the manufacturer or other sources for 
further information. 


Trolley Safety Tap for trolley- powered 
equipment consists of copper hook, bronze 
fuse receptacle inside an insulated handle at 
the hook end and interior connection to a 
second similar receptacle for attachment to a 
cable connector at the outer end. The hook 
hangs on a trolley line. No. 634 


New Bearing Assembly employs a porous 
bronze bushing pressed into a spherical body 
that is held in a pressed steel, two-piece hous 
ing. The bushing holds approximately one 
third of its volume in lubricant, supplied by 
oil cup and wick. The bushing is shouldered 
on one side to provide a thrust surface. It 
comes in eight shaft sizes. No. 635 


Instrument Measures Stiffness of flexible 
sheet materials to Va" thick. Provides initial 
reading, checks ability of material to sustain 
deflection, and provides readings in arbitrary 
units, on which to figure resilience. Maximum 
range is 0 to 10,000 stiffness units. No. 636 


Motor Generator Providing different speci 
fied DC voltages from 12 to 2,000 volts is 
claimed to be light in weight, space saving, 
and to have fine voltage regulation and to 
meet low ripple requirements. No. 637 


Portable Vacuum and pressure unit for gas 
or air operates many kinds of apparatus for 
temporary or test purposes. Handles from 
one to five cubic feet of air at pressure up 
to 10 pounds. No. 638 


Simultaneous Readings of both amperage 
and voltage are taken with a new instru 
ment measuring from 0.2 to 500 amps in 
8 current ranges, and from 30 to 600 volts 
in 3 ranges. No. 639 


Identical Halves of a new electrical con 
nector slide together in jack-knife fashion 


‘and lock in a positive position with a slight 


pull. No. 640 


An Electrically Heated compound kettle 
complete with motor driven agitator and full 
automatic controls and electrically heated 
discharge valve is used for melting transformer 


compounds, asphalts and resins. No. 641 


PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze, 
for stamping, deep drawing, forming 
and spinning 


CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat 
exchangers, oil refineries, and process 
industries, 


PHONO-ELECTRIC* ALLOYS — 
High-strength bronze trolley, messen- 
ger wire and cable. 


WELDING ROD—For repairing 


cast iron and steel, fabricat- A 
ing silicon bronze tanks. 


LEDRITE* 


Making automatic screw 
machine products, 


ROD— For 


— 


Establisned 1865 


BRIDGEPORT 


BRASS, BRONZE, DURONZE 
WIRE—For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


DURONZE ALLOYS—High- 

strength silicon bronzes for 
BRASS corrosion-resistant connectors, 
marine hardware: hot rolled 
sheets for tanks, boilers, 
heaters, flues, ducts, flashings. 


COPPER WATER TUBE. 


FABRICATING SERVICE DEPT. 
— Engineering staff. 


BRASS AND COPPER PIPE 


Note: Bridgeport products are 
supplied in accordance with exist- 
ing priority regulations. 

*Trade name. 


BRASS 





PR OTE CTION! Impartial tests have BEAUTY! A Polymerin finish adds to your 


proved Polymerin* 9 times harder to chip than or- product's "' eye appeal". Polymerin is formulated 
dinary enamels. Polymerin resists marring, humid- in a full line of lasting colors, non-yellowing 
ity, heat, grease and other common deteriorants. white and clear. 


“THE FACTS ON POLYMERIN” 


‘The Facts On Polymerin’’ is a 32-page booklet 
which gives, industry by industry, many examples 
of hou id why Polymerin has been used by leading 
manufacturers. It tells how your product, too, may 
be more durable— give greater satisfaction— because 


FINISHING SPEED! Polymerin is of the lasting beauty of a Polymerin finish. Use the 


the original speed-bake finish. Baking speeds as coupon below to send for a free copy of “The Facts 
low as 1 or 2 minutes help you to maintain fast On Polymerin” today! 
production schedules and cut finishing costs. l 


i- 


Ault & Wiborg 


| 
| i n : 2. 
| Division of Interchemical Corp., 350 Fifth Ave., New York 1, N. Y. 


Please send, without obligation a copy of The Facts 
On Polymerin the booklet which gives, industry 


* -— 2 3 A , * by industry, many examples of bou and Hu hy Polymerin 
p > 3 L Y E R | ; has been used by leading manufacturers 
The Original Speed-Bake Finish 
AULT & WIBO RG. 


DIVISION OF INTERCHEMICAL COR PORATION 
“Reg. x s. Pat Of. 
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The Textile Industry was faced 
with a desperate shortage of 
processing equipment! A well- 
known Southern manufacturer 
had to reconvert back from mak- 
ing shells to cotton gins — and 
fast. More gins and parts than 
ever before were needed! 
Lowe Brothers received an urgent 
call for a finishing system that 
would step up production sharply 
without sacrifice to appearance or 
durability. 
Soon a Lowe Brothers Finishing 
Specialist came through with rec- 
ommendations for this 4-way time 
saving, finishing service. 

| Time was saved by a new Lacquer 
finish which supplanted a previously 


4-Way Finishing Service 
By Lowe Brothers 
Helps Break Textile Machinery Bottleneck 


used Enamel system. Applied quickly 
this new finish also reduced the drying 
time between coats, 

2 Time was saved by having castings 
coated at the foundry with an anti- 
corrosive primer. This eliminated the 
expensive rust-cleaning operation 
which was previously necessary on the 
castings stored outside for the seasoning 
period. 

3 Time was saved by a new spray- 
applied Lacquer Base Filler for cast 
iron parts, This eliminated the time and 
labor of hand-glazing and sanding un- 
der previous method. 


4 Efficient application was assured 


by a Lowe Brothers Expert who fol- 
lowed the materials to the job. In addi- 
tion, he recommended adjustments in 
the formulas to compensate for cli- 
matic conditions, Result, a practical sys- 
tem of finishing more cotton gins than 
ever before with a lasting and attractive 
finish. 

Why not let Lowe Brothers supply you 
with finishes and service that will speed 
production and hold costs down—from 
here on out. 


INDUSTRIAL SALES 
THE LOWE BROTHERS CO. 


Dayton, Ohio 


Lowe Brothers 
FINISHES for Industry 
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THIS IS THE Production WAY 


TO CAST THREADS... 


The threads in the small Parker Aluminum Die Casting 
shown at the left are produced with a parting line across 
the threads. This is the method used where speed and not 


PA C 4 M a M T U D | H M à N exacting accuracy are essential in part production. 
IN DIE CAST À 


THREADINGS 4 THIS IS THE «abita WAY 


TO CAST THREADS 


These threads are continuous and concentric, no parting 
line appears. This is a very close tolerance zinc Die Casting 
that calls for a slower casting cycle. Consult with Parker 
engineers when you start designing in order to realize the 
full benefit inherent in Die Casting. 


ALUMINUM acd ZINC 


Dig Castings 





ROLLING GRIP 


A GREAT NEW 


DEVELOPMENT IN 


FRICTION CLUTCHES 


No Toggles! In the Dodge Rolling Grip 
Clutch, power transmitting pressure is 
developed by a circle of hardened steel 
balls. These are forced into a wedge- 
shaped groove by the sliding cam. The 
cam and groove contours utilize the 
basic mechanical principle of the wedge 
to multiply the force exerted on the 
shifter collar into a much greater force 


on the friction disc. 


Dodge Rolling Grip Friction 
Clutch Gear Tooth Mechanism 


Dodge Rolling Grip Friction 


Dodge Rolling Grip Friction 
Clutch Bolted Plate Mechansim 


Clutch With Sleeve 


Dodge Rolling Grip Friction 
Clutch Cut-off Coupling 


Another achievement of Dodge Transmission- 
cering — designed to give outstanding flexi- 
bility and ease of control to light machinery, 
without any sacrifice of positive drive — and 
available at low cost! 

The Dodge Rolling Grip Clutch is espe- 
cially adapted to bread wrapping. sewing, 
floor scrubbing, bag making, tobacco, textile, 
and other such machines. It is rugged, com- 
pact, easy to adjust. And it is available from 
Dodge distributors’ stock. Call the Dodge 


Transmissioneer in your territory for infor- 
mation about this and other new develop- 


ments in power transmission equipment. 


Copyright 1945 Dodge Mfg. Corporation 


f 
t- d 
+ e 
Wie, 


There are 257 Dodge 
factory graduate Trans- 
missioneers, located in 
principal cities, to show 
you new and better ways 
of transmitting power 


b iue 


m 


Sign of the Dodge 


Transmissionee? 


ye DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA, U. S. A. 


E 


TRANSMISSIONEERED MEANS ADVANCED DESIGN IN POWER DRIVES 
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MOTOR FRAME — Three 
rings are inserted inside a 
fourth ring by shrink fitting and 
welding operations to save internal 
machining costs, Outer Ring: 17 !4'' 


OD x 16?4" ID x 1334" wide. 


OCTAGONAL MOTOR T 
FRAME-—914" OD x 8" 

ID x 45$" wide (*4" wall). 
Dresser forms and welds this 
unusual shape. 


Reduced Sections « Accurate Rolling 


on these electric motor parts 


\ 


cal 


MOTOR-BEARING BRACKET—Ring, 
1074" OD x 94" ID x ?$" wide; End 
Disc: 1072" OD x 34" ID x ?$" wide. 


Dresser fabricates the complete weldment. 


b @@ LARGE MOTOR- 


GENERATOR SET 
FRAME—17” OD x 16” 
ID x 36%" wide. Dresser 
rolls and welds frame, cuts 
openings, welds feet. 


SMALL MOTOR- 
GENERATOR SET 
FRAME with angle iron 
feet. 11^ OD x 975" ID x 
10!4" wide. A routine 
job at Dresser! 


or- 
yp- The electric motor parts illustrated here are Dresser has been making products which de- 
typical examples of how Dresser saves ma- mand accurate fabrication through rolling, 
terial and machining costs in the produc- welding and sizing many circular shapes— 
* tion of many unusual circular shapes. Pro- setting new standards of accuracy, strength 
ane duced by other methods, extensive machining and economy. This experience, plus complete 
how formerly was necessary to arrive at the de- facilities for quantity production of rings of 
=< sired dimensions. varied section and size, now are available to 
Dresser-fabricated, rough dimensions are help you meet competition with better prod- 
* more accurate—thus reducing and often elimi- ucts and lower costs. 
er nating machining to reach final dimensions. Send us your inquiry, or write for the booklet 
Inner ring construction (see round motor PA *RINGS FOR WAR". 
frame, top left) wherever applied, saves addi- 
tional material and internal machining. DRESSER MANUFACTURING DIVISION 
For almost three-quarters of a century, Bradford, Pa. 
l R | \ V | R RINGS and FORGINGS 
F THE DRESSER INDUSTRIES 
S 
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$0... NOW WERE BACK WHERE 
ARITHMETIC REALLY COUNTS... 


This is pre-war stuff. 


We cite it because it bears directly on the kind 
of goods you will make from now on, for Joe 
Civilian . . . remember him? 


Production cost savings which must be made to 
maintain that better-than-pre-war standard of 
living necessary to your expanded facilities CAN 
be made in metal working industries by the 
application of Federal Resistance Welding. 


The cost arithmetic shown is from the records 
of one of the country's leading manufacturers. 
Three Federal Seam Welders of the type shown 
on the next page were installed in their plant. 
Their use resulted in annual savings of $18,000 
in costs. A report of 2% years operation showed 
the welders had paid for themselves and returned 
$24,000 profit. 


Except for the fact that it is comparatively a 


Phe 
MACHINE AND WELDER CO 
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modest example, this is typical of direct savings 
achieved when a product and Federal Resistance 
Welding are brought together by careful engi- 
neering and design. Such records are not limited 
to any one type of metal working industry. 
Successful applications cover everything from 
small parts assembly or joining stainless steel 
blades to mild steel handles for tools or cutlery, 
clear through all branches of sheet metal fabri- 
cations (including refrigerator liners, casings, 
grilles and parts) to heavy flash welding of steel 
ring gear blanks ten or more feet in diameter, 
with solid cross-sections of eighteen inches. 


To find out how Federal Resistance Welding can 
affect the arithmetic of your particular production 
problem, send 
your specifica- 
tions for applica- 


X WELDING WHEEL 
x) Z ELECTRODES 


tions analysis ! KE CLAMPING DIES ~ 


~ 7O AR CYLINDER 
SECTION THROUGH FIXTURE & WORK 


THIS FEDERAL 
RESISTANCE 

SEAM WELDER 

Seam welds multiple, 
leak-tight joints like 
this. 


INSTALLED BECAUSE IT CUTS COSTS 








HTHIS KIND OF 


on 


THIS FEDERAL 
RESISTANCE 
SEAM WELDER 


Seam welds refrig- 
erator casings like 
this. 





THESE FEDERAL 
RESISTANCE 
WELDERS 

All standard mod- 
=) els, attain high 
ES production in as- 
| sembling small 
parts components. 
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VERSATILE MODERN 
PRODUCTION TOOLS 


NEW HYDRAULIC WELDERS 


Two new models of spot and projection 
welders, hydraulically operated, are de- 
scribed for the first time in detail ia 
Bulletin 4520 issued by The Federal 
Machine and Welder Company. One 
type, available in three sizes with 30, 
50, or 75 KVA transformers, employs 
an inverted hydraulic cylinder in which 
the piston rod is the fixed member 
mounted on a unique adjustable connec- 
tion which provides for close timing 
and quick follow up. A larger model, 
available in two sizes of 100 and 150 
KVA also is described. Complete speci- 
fications are listed. 








HOUSEWARE PRODUCTION 


Anticipated expansion of houseware 
production points up the advantages 
of Federal resistance welding for the 
fast, low cost application of handles to 
enameling steel or aluminum pots and 
pans. Press type welders are used, with 
dies that permit rapid loading, give pro- 
duction of 500 to 800 handles per hour, 
depending upon type of handle applied. 
Cost with one manufacturer is one-fifth 
previous method. 





HOW TO MAKE PROJECTIONS 


Interesting and useful information on 
machines and methods for projection 
resistance welding is — in a new 
sixteen page booklet just released by 
The Federal Machine and Welder Com- 
pany. There are descriptions of various 
types of projections, tables of proper 
measurements for projections and com- 
plete data on twenty varieties of welders 
adaptable for either projection of spot 
welding. 


Several interesting special applications 
are illustrated. These include an eight- 
station dial-feed fixture for automatic 
welding of radar tube assemblies at 
high speed; a dual head for series pro- 
jection welding; a special fixture for 
welding aircraft heat exchangers; sev- 
eral air clamping fixtures for quick load- 
ing and unloading of work in welding 
dies; a machine that automatically welds 
nails to trim moulding. 


Special equipment such as rubber heads, 
air-lock heads and anti-friction slides 
also are shown. The book is available 
on request . . . Bulletin 4520. 


FOR CONTAINER MAKERS 


A special book of particular interest to 
container manufacturers is in the list of 
literature available on request at The 
Federal Machine and Welder Company. 
Principal theme is description of a com- 
plete steel barrel welding plant. Several 
special machines for resistance welding 
a variety of metal containers are illus- 
trated. Bulletin SP 245 
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graphitar proves ideal material || 


Because it will not melt or fuse at any temperature, Graphitar has proven to be 
exceptionally serviceable in the manufacture of glass. For example, Graphitar 
carrying pads are widely used throughout industry to transfer red hot bottles 
between operations, since this unusual carbon-graphite material prevents stick- 
ing. Its coefficient of linear thermal expansion being extremely small, Graphitar 
makes ideal close-fit bearings and seals in glass-making equipment where 
tolerances must be kept as low as .002". Its high radiating capacity together 
with its high thermal conductivity affords a means of quickly dissipating heat, 
thus controlling the glass cooling rate and assuring a smooth, unmarked glass 
product. In the production of fluorescent lamps, where the end glass sealing 
discs must be brazed to the parent tube with a tough, durable carbon, Graphitar 


effectively resists the extremely high welding temperatures. 


UNITED STATES GRAPHITE 
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graphitar diabolos 


Production of glass tubes, such as those needed 
for fluorescent lamps, would be difficult without the 
aid of Graphitar diabolos. Where other substances 
burn or fuse under the extreme heat of molten 
glass, Graphitar affords a perfect mating surface. 
Thus, the tubes are drawn from ovens cleanly and 
smoothly on Graphitar diabolos. 


graphitar molds 


In the molding of flasks, vials, and similar glass 
products (illustrated on left hand page), Graphitar 
renders multiple service. Not only do Graphitar 
molds turn out a clean, unblemished product; they 
also impart a high polish to the glassware during 
forming. Since Graphitar has excellent heat con- 
ducting qualities, it is a simple task to control the 
cooling rate of glassware contained in Graphitar 
molds and thus control glass quality. 


graphitar does an outstanding job throughovt all industry 
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ULT: APPLICATION OF ORCO-OPERATION 


ORCO engineers recognized a tough problem for rubber 
when given the exacting specifications for *patented 
GREENBRIER POULTRY PICKERS, manufactured by 
the Greenbrier Company of Cleveland, Ohio. 


The machine illustrated is the smallest of four models, all 
identical in basic construction and operation but varying 
in size and in the number of flexible rubber fingers fixed 
firmly in the cylindrical drum which is mounted in the 
frame and revolved by an electric motor. 


ORCO RUBBER TECHNICIANS MEET COMPLEX REQUIREMENTS 


Greenbrier Poultry Pickers make it 
possible to dress from 350 to more 
than 750 birds per hour, depending 
upon the size of machine used and the 
skill of the operator. 


The operator presses the previously 
scalded birds against the rapidly re- 
volving drum and the rubber fingers 
remove all feathers, including pin 
feathers. Only five movements are 
required as illustrated in the small 
views at the left. 


A specially compounded synthetic 
rubber was developed by ORCO tech- 
nicians and engineered to meet the 


complex requirements: The rubber 
fingers on Greenbrier Poultry Picking 
Machines resist sudden and frequent 
impact, frequency of extreme flexing, 
frictional heat and contact with oil 
from the poultry. Most important, the 
delicate poultry skin is fully protected 
from damage by scuffing, barking, or 
breaking throughout the cleaning 
operations. 


Meeting difficult assignments in the 
fields of mechanical molded and ex- 
truded rubber and synthetic rubber, 
makes ORCO a fully qualified source 
for YOU. 


* MEMORANDUM 


Greenbrier Poultry Pickers, invented by George R. Hunt, Akron, Ohio, are manu- 
factured exclusively by the Greenbrier Company of Cleveland, Ohio, and fully 
covered by U. S. Patent No. 2,300,157 and Canadian Patent No. 421,064. 


JY BRANCHES: DETROIT è NEW YORK e CHICAGO 


INDIANAPOLIS * WASHINGTON * CLEVELAND 


MITRUT ATILA LIZ N TA 237272732 E7122) 
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-but they 


| O/FFER 


in Cost and 
Characteristics 


OTH are Permite Castings. The one pictured Close tolerances in the casting process are 
at the top was cast in sand, and weighs achieved with Permite permanent molds. There 


4 lbs. 6 oz. The other is a permanent mold casting is less "dead" metal to pay for and to remove by 


of the same part, and weighs only 3 lbs. 10 oz. machining. Uniformly accurate dimensions mean 


Because the initial order called for a limited faster machining, faster production, lower pro- 
' ' 


uantity, sand castings were supplied. But late i 
3 Yı : g Pp’ A . duction costs. 
orders, in greatly increased quantities, justified a 


change to permanent mold. Permite modern foundries are equipped to give 


The Permite customer gained the saving of lighter you high quality aluminum alloy castings of the 


weight per casting, and the other ad- type which best meets your needs. Prepare for 
vantages that obtain when the quantity increasing postwar competition by consulting 
and the nature of the casting design with Permite engineers on your castings require- 


permit the use of permanent molds. ments. Your inquiry will receive prompt attention. 


ALUMINUM INDUSTRIES, Ine. 
CINCINNATI 25, OHIO 


Detroit: 809 New Center Building New York: 9 Rockefeller Plaza 
Chicago: 616 South Michigan Ave. Atlanta: 413 Grant Building 


PERMITE ALUMINUM ALLOY CASTINGS 
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is a’ must’, for welded tubes 


is a careful, precision business, for a tube 
h many painstaking processes at our modern 
it earns our inspector's final okay. Typical of 
us care, is the sandblasting of every tube after 
move every trace of scale from the inside and 


neers presi ribe hundreds of diffi ult jobs for 
ind they look to us to accomplish everything 
he way of bending tubes thin ones. thick 
«quare, flat. Pubes of every shape from ! 5$ to 5 
uneter. We reduce, expand, flare. flange. bead. 
‘eld them to our customers’ precise specifica 
meet exacting precision aircraft standards. 


husiness. We have 35 years of experience and 


the specialized engineering ability, the highly skilled work- 
man, the exceptional equipment — all working under the 
direction of an able management, to do a precision job o: 
any type of tube bending problem. 


Write for informative booklet “Precision in Tube Bend- 
ing” to American Tube Bending Co., Inc., 7D Lawrence 


St., New Haven 11, Conn. 


AMERICAN 
TUBE BENDING 
COMPANY, INC. 


PRECISION to aircraft standards 
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PRESSTITE SEALING. COMPOUNDS 


71. that Victory has been won, the 


finest Presstite Sealing Compounds, Coat- 
ings and Adhesives that have met the 
severest test of wartime use are available 
to all industry in ever increasing volume. 


From compounds developed to seal air- 
plane gasoline tanks, pressurized fuselage 
seams, synthetic glass gun turrets — to 
those that enable mechanized vehicles to 
drive ashore with 
engines under water; 
prime movers to be 
sealed against the 


PRESSTITE 


Seating Comeounos 


infiltration of moisture and water through 
body seams, Presstite products have met 
and stood the rigorous demands of war. 


Today, all these and many more Press- 
tite products are available to industry 
proven in war to meet the demands of 
peace. All our facilities are now engaged 
in the production and development of 
sealing compounds for the widest variety 
of industrial applications. It will pay you 
to send your sealing or coating require- 
ments to Presstite. “Sealing Headquar- 
ters" are at your service. 


— TT RIE BE SANK ROI TE RA I Br I IIE ERR PE | ree tm 


; 
| 
t 
i 
I 
I 
t 
| 


PRESSTITE ENGINEERING COMPANY, 3956 Chouteau Ave., St. Louis, 10, Mo. 
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PARTS FABRICATED 
BY ROGERS 


| — KAYPAR fuel 
| pump protector 


4 
KAYGREY rodio 
dust cover 


KAYGREY mogneto 
insulator 


- 


k Å 
KAYGREY formed 


insert 


DURO motor 
slot cell 


DUROK capacitor 
can liner 


BAYRU packing 
list protector 


NDUSTRY hands this ROGERS-BORD to 

its customers in ever-increasing quantities. 
Made exclusively for Bakelite Corporation 
and identified as BAKELITE molding plastic 
BM-9725, it is a high-strength thermo-setting 
plastic used for a multitude of products re- 
quiring extra ruggedness. 

While ROGERS does no plastic molding. 
its complete Fabricating Division helps 
molders by producing BM-9725 blanks of 
correct weight and thickness and proper 
shape for easier molding. ROGERS has thus 
simplified production of many kinds of high- 
strength plastic articles. 

And, as shown in the panel above, other 
ROGERS-BORDS — plastic and non-plastic 
-——can be formed, drawn, punched and 
shaped by ROGERS into a wide range of 
components. 


286 


THEY'RE ALL USING BM-9725* 
-ANOTHER ROGERS-BORD 


To learn more, check and mail 


Send me the ROGERS EXHIBIT BOX, ‘BAKELITE BM-9725 


containing fabricated parts and samples PRODUCTION STEPS 


of Rogers-Bord. 
Have a Rogers representative bring MANUFACTURING (a4 MOLDING 


samples and’fabricated parts. 


We are enclosing blueprint for sug Hem Zu cur mu — 


gestions and quotation. Phenolic resin Sheets blanked Knife handle 


and cellulose to molders’ molded from 
COMPANY fiber sheets requirements. blanks. 


ADDRESS 


NAME 


ROGERS CORPORATION 


Formerly 
The Rogers Paper Manuíacturing Co. 


113 Mill St., Manchester, Conn. 
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JEARLH 


UIT time 
AMERICA, iri) 


d mo 
Ney Sayj 
— — ING RESEARCH LITIT 


diaphragm hs 
E o» effort 


Cross section of welded mill 


Gy THE USE of only a single pass 

automatic weld, a forged steel diaphragm 

WU RR o — and a flash butt welded mill section ring 

section ring Welded by were joined together, eliminating the 

—— P second pass which had formerly been 
required. 


SS Losses that seemed to be inherent in other 
| methods of fabrication were eliminated by 
American Welding Research 
Completed holf- Engineers with this 2-piece 
"edu =a oe enai welded design. In addition, ma- 
chining time and costs were 
drastically re- 

duced. 


May we ap- 
ply American 
Welding Re- 
search to your 
assembly prob- 
lems? 


for assembly 


7 


—— 


at! 


N 


FINISHED AIRCRAFT 
CRANKCASE 
HOUSING 


ge 


AMERICAN WELDING & 


MANUFACTURING CO. - WARREN, OHIO 
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CORNIN 
GLA G 


Special Electrical Qualities 
Thermal Endurance 
Hermetic Sealing 
Mechanical Strength 
Corrosion Resistance 
Precision 
Permanence 
Metallizing 
Dimensional Stability 


High dielectric strength — high resis- 
tivity—low power factor—wide range 
of dielectric constants— low losses at 


all frequencies. 


Permanent hermetic seals against gas, 
oil and water readily made between 
glass and metal or glass and glass. 


Commercial fabrication to the fine 


tolerances of precision metal working. 


Corning’s metallizing process produces 
metal areas of fixed and exact specifi- 
cation, permanently bonded to glass. 


S YOU plan post-war electronic products, give a thought to versatile glass. We 
A really mean glasses, for Corning has, at its fingertips, 25,000 different glass formulae 
from which to select those especially suited to your electronic applications. Let us show 
what glass can do for you. We may already have a solution — or Corning Research can 
find the answer for you. Address Electronic Sales Dept., R-10, Bulb and Tubing Division. 
Corning Glass Works, Corning, New York. 


TUNE »: 


e AIMP 
means of ANG 


Hadad ae ae ets ó 


«PYREX", «VYCOR" and “CORNING” are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N, Y. 
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TUBING Grm: FORMS 


PLANNING new equipment? 
Consider performance re- 


cords of ÁAATIJV tubing in 


hundreds of applications. 


Made in stainless, low car- 


uo ge uA M ss 


bon, high carbon, alloys and 
Monel metal. Also bimetal 


- — — —— o — —— 


in any combination of met- 
als. In welded, seamless or 


spiral brazed construction. 


Sizes to ¥-inch outside dia- 
meter. 

> 
DESIGNING or redesigning 
parts? New low-cost method 
originated by ACALOY 
coils a variety of metals into 


tubular forms. 


Outside diameter to four 
inches; length to 22 feet; 


3 
E 
In 

à 

14 
lag 

by 

ge 


thickness to 16 gauge. 


Write for 
detailed information to 


ALAI[]Y TUBING COMPANY | 


MILL: SPRINGFIELD, OHIO 


EXECUTIVE AND SALES OFFICES: 1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
CHICAGO OFFICE: 221 NORTH LA SALLE STREET, CHICAGO 1, ILLINOIS 
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“nde SYNTHETIC SAPPHIRE 


this Unusual Combination of Properties 


Melting Point 2.050 deg. C. "un Chemical Resistance Excellent 


Hardness, Moh's Mineral Scale. ...... 
Thermal Conductivity 


Tensile Strength....65,000 Ib. per sq. in. 


Elastic Modulus .60,000,000 Ib. per sq. in. ARN Electrical Conductivity 


These properties, singly or in combination, LINDE synthetic sapphire is available in two 
make LINDE synthetic sapphire an excellent forms,—half boules, and rods. Tell us about 
material for unusual industrial applications. the applications in which you are interested, 

and we'll help you with the technical informa: 

LINDE synthetic sapphire is now being dion dis iss diio. 
used for many parts that would otherwise 
wear out, corrode, or lose their smooth surface 
in too short a time. Among them are thread Choose From These Two Forms 
guides made of this new material to withstand 


wear from abrasive fibers; bearings to ensure 


Halt boules E 
the permanent accuracy of precision instru- weighing up € 


to 150 carats 


ments; burnishing wheels to produce a high 
finish on non-ferrous metals, and oil burner T e i 
nozzles in which the orifice size must remain : 
constant. Extrusion and drawing dies, gage 

points, wire guide dies, and needles for phono- 

graph recording and reproduction — all of 

LINDE synthetic sapphire — are further ex- 

amples which indicate how this material might Rods 0.065 in 


to 0:125 in. diameter 
prove useful to vou. 


The word “Linde” is a trade-mark of the Linde Air Products Company 


THE LINDE AIR PRODUCTS COMPANY 


BUY UNITED STATES VICTORY Unit of Union Carbide and Carbon Corporation 
BONDS AND STAMPS f Tae 


30 East 42nd Street, New York 17. N. Y. 
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m... 


Revealing the crystal structure of aluminum alloys, the 
Metallograph is used as a control on the physical 
properties of the metal. 


Metallographic studies of aluminum alloy structure 
supplement the other tests on physical properties, and 
aid in maintaining the high quality of Red-X and other 
National Brand aluminum alloys. 


May we tell you more about the quality, as well as 
performance and economy advantages of these alloys? 


THE NATIONAL SMELTING COMPANY 


6712 GRANT AVENUE * * * t CLEVELAND 5, OHIO 


MATIONAL È SMELTING 
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WILL THEY DO WITH THESE 


BERS OF 


LIFE JACKETS packed with glass! Yes, microscopically fine fibers of 
Fiberglas* offer many new advantages in this vital marine life-saving 
equipment. These resilient Superfine Fibers are packed to form mil- 
lions of entrapped air spaces within the jacket, giving it buoyancy. 
Being glass, the fibers will not rot or burn; they resist fungus 
growths; retain their buoyant property in spite of repeated immer- 
sions and dryings. These newest fibers also are being used in thermal 


and acoustical insulating blankets in aircraft. 


INTRICATE PARTS, like this aircraft 


duct, are now being formed, in one 
piece, of Fiberglas-reinforced plas- 
tics without costly dies and fixtures. 
The use of Fiberglas Cloth with the 
new contact and low-pressure res- 
ins, provides a new material which 
combines great strength with ex- 
tremely light weight — offers sig- 
nificant time- and cost-saving pos 
sibilities in the fabrication, assem 


bly end installation of formed parts 


PORTABLE REPAIR SHOPS 


for transportation by air 
to remote points—are insu- 
lated with Fiberglas Ther- 
mal Insulation to help 
maintain the control of tem- 
perature and humidity re- 
quired for repairing preci- 
sion instruments. This same 
efficient insulation—light- 
weight, moisture -resistant, 
firesafe glass fibers—is sav- 
ing fuel, providing year- 
round comfort in homes and 
buildings where U. S. Gyp- 
sum's "Red Top" (Fiber 
glas) Insulation has been 
installed, 


FIBERGLAS 


100-OCTANE GASOLINE pours 


from this great, modern refinery 
where Fiberglas is helping to 
maintain high production effici- 
ency. High-temperature process 
lines are covered with Fiberglas 
Pipe Insulation; chemical process- 
ing vessels are insulated with 
Fiberglas Metal Mesh Blankets. 
Besides its high thermal insulat- 
ing efficiency and light weight, 
Fiberglas offers permanency and 
stability, because it is an in- 
organic material. 


These are but a few typical examples 
of the ingenuity of designers and 
engineers in using Fiberglas in one 
or more of its many forms, to im- 
prove products or speed production. 
Perhaps it can do a better job for 
you, too. For further information 
about Fiberglas—or samples for ex- 
perimental purposes—write Owens- 
Corning Fiberglas Corporation, 1 807 
Nicholas Bldg., Toledo 1, Ohio. 


*T. M. Reg. U. S. Pat. Off. In Canada, Fiberglas Canada Ltd., Oshawa, Onfario 
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arra 
nine 


sawn 


vu FINISHING 


indices give you an idea of what it will be worth to you to have this 
your desk. Have you ever seen any compilation of facts on stainless 


.e 50 well organized? 


After months of prepara- 
tion it’s now ready — this 
valuable 96 page Catalog 


you've been waiting for! 


There’s not a page that’s not authentic in 
EASTERN’S handy new “encyclopedia” on Stain- 
less Steels. And no wonder—the book was actu- 
ally compiled by top stainless steel specialists 
. .. EASTERN key men who know not only their 
own jobs but a good many of your problems too! 
You'l find they've anticipated your questions 
and arranged the answers so when you want 
one you don't have to thumb for it! 


But there's more to this book than basic facts. 
So skillful is the condensation on its 96 pages 
that you get everything of importance—with the 
latest applications of various Stainless Steel 
grades described in detail! Profusely illustrated, 
too. Best of all, this valuable new hand book 
is yours absolutely without charge. Why not 
send for your copy today? A coupon is placed 
below for your convenience in writing. 


A group chart of stainless properties and notice of a valuable new 
technical service available to you-—all in one book. A few sample 
pages on the left... 


RN STAINLESS STEEL CORP 


nd Dept. 43 


Your Name and Title 
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What are Bethlehem Cold-Formed Shapes? They're light 
sections, formed cold in presses, brakes and rolling machines, 
from steel sheet, strip or plate. 


What are the advantages in making products or parts from 
Cold-Formed Shapes? Here are some important ones: 


Versatility. Angles, channels, zees, tubing, curved and 
irregular shapes—these can be produced on Bethlehem's 
complete cold-forming equipment, in virtually any type or 
size of section. Users of Cold-Formed Shapes include ship- 
builders, makers of automotive and railway equipment, metal 
furniture, refrigeration, building and highway equipment, 
producers of sheet-metal articles. 


Economy. Cold-Formed Shapes provide lightness, thus 
saving metal and labor costs. They can often be substituted 
where hot-rolling is impractical, or where producing heavy 
sections in small quantities would be uneconomical. 


Eye-Appeal. Cold-forming makes for greater precision 
and uniformity than is possible with hot-rolling. And where 
good appearance counts, Cold-Formed Shapes with their 
smooth surface rate high. Shapes can be furnished painted, 
if desired. 


There are countless products where savings can be made 
by using Bethlehem Cold-Formed Shapes. Is yours one of 
them? Send for illustrated booklet on Cold-Formed Shapes. 
Write to the nearest Bethlehem district office, or to Bethlehem 
Steel Company, Bethlehem, Pa. No obligation, of course. 
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Need flame-resistance 
in resilient products? 


products is but one of the reasons for 
neoprene's wide use. You can think of 
many applications where it's a highly 
important reason. For applications where 
Apparatus for testing flame- you need a tough resilient material which 
resistance by Du Pont verti- will not support combustion, neoprene 
cal tube method. offers the best answer at lowest cost. 
The chart below shows the results of 
applying flame to 6-inch samples of vul- 
canized rubber and various compounds 
of neoprene. You get safety with neoprene 
because, while neoprene compounds burn 
while in contact with flame, the fire goes 
out as soon as the flame is removed. 


Other advantages of neoprene, some- 

FLAME RESISTANCE TESTS - times as important, or even more im- 

s NEOPRENE AND RUBBER portant, are these: resistance to abrasion, 

ARS y 90 SECONDS SS SS to chemicals, to sunlight and ozone, to 
moisture, to weathering in general. 


For detailed information about the 

e —  wwevaweo Ponrion | flame resistance and other properties of 

4 Ls neoprene, write E. I. du Pont de Ne- 

o SSSNSUANSD —— | mours & Co. (Inc.), Rubber Chemicals 
d m ER Division, Wilmington 98, Delaware. 


R 


BETTER THINGS FOR BETTER LIVING 
«+. THROUGH CHEMISTRY 


AMOwWCD M2MDVOMZ 


DU PONT NEOPRENE 


2 ESRD? Pe GRE. 


ms 
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ARE YOU USING THE 


BEST POSSIBLE ALLOY 
fox CONNECTING RODS 


Engineers of a large refrigeration manufacturer recently completed exhaustive tests on Forged Connect- 
ing Rods made from our “600” Metal, with the following actual results: 


After more than 400 operating hours, including several hours at extremely low oil levels, these Con- 
necting Rods showed so little wear that it was exceedingly difficult to tell the Rods which had been 
subjected to the tests from those which had been machined and polished, but never run. In fact, the 
difference was not apparent to the naked.eye, but could be determined only by laboratory test. 


Examination of crank shafts showed no signs of wear whatever, thus substantiating our claim that 
there is no appreciable abrasive action when mating surfaces are smoothly machined. 


"600" Bearing Metal is the solution to many difficult bearing Drawn Rods * Extruded Shapes @ etc., etc., etc. 
problems. It is for the “hard to crack” applications. It can * * 

be drawn or forged, and readily fabricated into a greot 600° Metal is approximately three times stronger than 
variety of sizes and shapes. It has been successfully used the best cast bearing bronzes, and develops a lower 
for many years for: temperature under heavier loads and higher speeds. 


. : Extreme pressure lubricants do not corrode it. 
Gears @ Gear Blanks @ Bushings € Bearing Pins @ 


Connecting Rods * Worm Gears * Cams @ Thrust "600" Bearing Metal has superlative bearing properties, 
Washers * Propeller Shafts *€ Drive Shafts e but contains no tin; thus conserving this critical metal for 
Super-charger Shafts @ Truck Transmissions œ the war effort. 


Write us if you have a bearing problem or require complete information. 


MUELLER BRASS CO. PORT HURON, MICH 
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PACINGS 


ON WOLVERINE 


TRUFIN 


THE INTEGRAL FINNED TUBE 


You will readily recognize the advantages 


incorporated in the all-one-piece construc- 
tion of Wolverine TRUFIN Tubing. 


In addition to giving you many times 
the surface of plain tube and many more 
BTU's per dollar, Wolverine TRUFIN is 
now available in various fin spacings 
to meet the further requirements of your 
finned tube applications. 








Another distinct advantage is the ex- 
celled efficiency and performance of 
Wolverine TRUFIN when subjected 


changes in temperature. 


| \ 
"Ta to severe vibration or sudden 
E Fabrication is not a problem to the 
wl — users of Wolverine TRUFIN, for 


N 
» ^ e ei / it can be bent or formed as your 
| CET RE ME application demands. 

ct- Compiled expressly for your 
mw" further information is Wolver- 

on- X ine TRUFIN Form 651. Write 

>en (i "T T A yy" for your copy today. 

the Lie = 


| e" WHO'S WHO 
J i M RE AMONG WOLVERINE REPRESENTATIVES 


[Oye 


J 
than 
wer 
eds. 


ties, 
for 


OLVER ng 


TUBE DIVISION 


M. AGQDY XUSQIN 


V^ Wii besgléd to di i 
weren PÀ P cassum cor COMPANY ~ — ove duo TERES 
ih E otófed in Washington, Oregon, ldaho, 
Montana or Utah. 


14M CENTRAL AVENUE  * DETROIT 9, MICHIGAN Write or phone him at 


R. A. Dirks & Co. 
In Canada: UNIFIN TUBE CO., LONDON, ONT. 416 N. W. 14th St., Portland 9, Ore. 
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US HELP YOU MASTER THE 
OF-RECONVERSION: 


ur experimental non-ferrous foundry and metal- 

lurgical laboratories are expertly equipped to help 

you solve these problems. You will find our large staff 
of resourceful and experienced metallurgists and engineers 
always willing to assist you. 


When time means money, it pays to know a reliable resource: 


N-B-M 
BRONZE CASTINGS 
IN ALL ALLOYS, 
SHAPES, AND SIZES 


BRAKE SHOE'S RESEARCH GROUP 


l. Engineering Laboratory RI P 
2. Metallurgical Laboratory 


3. Experimental Foundry 
DIVISION 


y " ST. LOUIS * NEW YORK 


PLANTS IN: ST. LOUIS, MO. + PITTSBURGH, PA. + MEADVILLE, PA. + JERSEY CITY, N. J. * PORTSMOUTH, VA. * ST. PAUL, MINN. + CHICAGO, ILL. 
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MEN DARE TO ADVENTURE?! 


For the past five years Northwest Plastics has made a marked contribution to 
the National Emergency. Many difficult jobs have been undertaken and success- 
fully completed. 

Through patient research our chemists and engineers have developed new 
trails in the Plastics Molding Industry. 

Today, Northwest Plastics offers this outstanding service to companies inter- 
ested in the finest of plastic molding methods. Write our Engineering Depart- 


ment today for detailed information. 


ARMY ORDNANCE AWARD 


Northwest Plastics, Inc., 2233 University Avenue, St. Paul 4, Minnesota. 


Compression molding + Transfer molding + Injection molding + Extrusion molding 
Modern Tool and Die Department + Finishing, Fabricating and Assembling Department 
Laboratory for Development and Production Control + Engineering and Product Design 


FOR MERITORIOUS 
PRODUCTION 
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*JUST RIGHT 
VIBRATION 


. ' 
witK & SPEN CONTROL. 


Maud — COIL CLI N IC 


Pre-Tested Spring Performance 
Insures Successful Installations! 


Tests are one of the main features of the Wick and Spen “Coil Springs for vibration control must be 

Clinic". Here's where they build springs and formed wire products tough and sturdy to carry capacity 
. > . * loads, yet flexible and resilient in the 

with plenty of stamina and toughness. The products that pass the ht d 

* ; ^ os . right degree to isolate load impacts. 

rigid performance pre-tests set up by Wick and Spen, are products These springs, made for The Korfund 

we can justly feel proud to furnish you. Co., Inc. of Long Island City, N. Y., are 

" " : . 4 ` just one example of the “know how” of 

For 124 years we've been improving on the methods of manufac- Wickwire Spencer spring specialists. 

turing high grade wire, springs, and formed wire products. Our 

specialists know how to solve difficult problems— their design 

experience covers every conceivable requirement for spring and 

formed wire products. And, to be certain that our designs and 

recommendations meet your exact needs, we make the steel in 


our own furnaces— draw, temper and test it in our own mills. 


Many manufacturers have learned to erase spring and formed 
wire problems from their minds by sending them to Spring Head- 
quarters. Can we help you? Let us send you our free book, "Springs 
and Wire Forms." Just write Wickwire Spencer Steel Company, 
New Bond St., Worcester 6, Mass. 


W WICKWIRE — 


EXECUTIVE OFFICES —500 FIFTH AVENUE, NEW YORK (18), N. Y. 


Abilene (Tex.) * Boston * Buffalo * Chattanooga * Chicago * Cilnton (Mass.) + Detroit + Houston * Los Angeles * Philadelphia * San Francisco * Tulsa * Worcester 
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 PANELYTE ADDS 60,000 MORE SQ 
Mg Ua FABRICATING JA 


E want to be modest . . . but when you 
are moving into the newest, most mod- 
ern fabricating plant in the whole lami- 
nated plastics industry you can't help being 
enthusiastic. 
For the War effort Panelyte has produced 
large volumes of intricately fabricated parts 
. has earned and held Army-Navy E 
awards ... has been assigned an "Ap- 


proved" Quality Control Rating by the Air 
Technical Service Command. 








= 


fe MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 






Exterior view of new Fabricating 
Plant at Trenton, N. J. 


The addition of new machinery and 
machine tools to our existing inventory of ` 
equipment will enable us to handle any 
type of fabricating operation. Deliveries on 
schedule regardless of quantity involved 
is one of the reasons for the increased busi- 
ness which necessitated, in turn, this factory 
expansion. 

Get in touch with our nearest office, or 
write for factual, comprehensive "Engineer- 
ing Data Book." 


FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 


Soles Offices: Atlanta, Boston, Chicago, Cincin..ati, Cleveland, Dallas, Denver, Detroit, Kansas City, Los Angeles, Nashville, New Orleans, Phoenix, Portland, 


Propucr ENGINEERING — Ocronzrn, 1945 





St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Trenton: Buenos Aires, Johannesburg, Mexico City, Montreal, Sao Paulo, Toronto, Vancouver. 
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lies ou fal roe 


& @ Component parts and assemblies 


for your products can be produced 
quickly, accurately and economi- 
cally by McInerney Plastics Com- 
pany. We manufacture no plastic 


materials. We process any type or 
brand, favoring none, utilizing only 
the latest and best for each pur- 
pose. You make unhampered 
choice, 


Our processes include machining, 
forming, punching, hobbing, draw- 
ing, swaging, finishing and assem- 
bling. Our engineering and pro- 
duction skills and ingenuity are 
available to you. Consult us with- 
out obligation. 


Ask for Your FREE copy of our 
"PLASTIC PARTS" Data File No. 27 


Ask for our latest 
free bulletin #27 


wie ui! 


Executive and General Sales Offices, 27 COMMERCE AVENUE, GRAND RAPIDS 2, MICHIGAN 
Sales Office, Detroit, 911 Fisher Bldg. 
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FOR EASY FABRICATION 


RELY ON BUNDYWELD 





$ 
j 
b 
j- 
c 
r 
y 
r- 
d 
YOu cau uie turns . . . and Bundyweld will make 'em. 2 ... tor all kinds. of modern products including refrigeration 
This famous tubing can be bent, coiled, flanged, flattened, - condensers, cooling coils and connecting tubes, lamps and 
upset, expanded or swaged by any of the customary methods. fixtures, oil lines, gas lines, hydraulic brake lines, radio antennae 
Its easv fahr'c-tion makes it ideal . .. and many others. It owes its versatility to... 





r its unique construction. Bundyweld is made from a 4. ... Copper coating fuses and alloys with the double steel 
"^ single strip of copper coated steel continuously rolled walls forming a solid double wall steel tube, copper brazed 
twice laterally. Walls of uniform concentricity are assured. This throughout 360^ of wall contact and copper coated inside and 


double rolled strip passes through a furnace where the... out. Furnished . .. 





— 


LC ... hard or anneaied in standard sizes up to 5$" O.D. 


6 ... provide manufacturers with a dependable product that 
~ Special sizes cold drawn. Also in Monel. Bundyweld’s high holds up under stress. Engineers, technicians, production 
fatigue and bursting strength .. . experts accept Bundyweld for its fine performance. 





Use Bundyweld in your field 


U w D Y T U ay f N G Bundyweld's close tolerances and freedom from scale assure 


quality control plus speed and economy of production of the 
vital “life lines” for which this tubing is made. For complete 


information on the use of this famous tubing in your field, con- 
e»eimesaso ve —— — tact your nearest representative or write Bundy Tubing Com- 
E 





pany, Detroit 13, Michigan. 


| —— BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES: —— 


Pacific Metals Co., Ltd. Standard Tube Sales Corp. Lapham-Hickey Co. Rutan & Co. Eagle Metals Co. Alloy Metal Sales Ltd. 
3100 19th St. 1 Admiral Ave. 3333 W. 47th Place 112 S. 16th St. 3628 E. Marginal Way 861 Bay St. 
— Sor Francisco 10, Calif. Maspeth, N.Y.C., N.Y. Chicago 32, Illinois Phila. 2, Pa. Seattle 4, Wash. Toronto 5, Canada 
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MOLDING COMPOUNDS 
INDUSTRIAL RESINS 
ADHESIVES s CEMENTS 
OIL SOLUBLE RESINS 


OLE: ee ts weatlille te Yet 


DURITE PLASTICS 


INCORPORATED 


Frankford Station P. O. + Philadelphia 24, Pa. 
REPRESENTATIVES LOCATED AT: 


3838 Santa Fe Ave. 245 W. Franklin St. 6155 Yorkshire St. 18421 Lynnton Road 352 Plymouth Road 
Los Angeles 11, Cal. Morrisville, Pa. Detroit 24, Michigan Cleveland 22, Ohio Union, New Jersey 


4226 Cedar Springs 1274 Folsom St. 2711 Olive St. 67 Lexington Ave. 4851 S. St. Louis Ave. 
Dallas 4, Texas San Francisco 3, Cal. $t. Louis 3, Mo. Buffalo 9, N. Y. Chicago 32, III. 
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So reads the record of the Austin Powder 
Company on Truck 3-c. 

The structural members and floor assembly 
of magnesium sheet and extrusions took 
this grueling million miles and more, and 
are in excellent condition today. 

Mazlo Magnesium alloys have the strength 
and durability that build strong and lasting 


MAGNESIUM 


PL OS 


bodies... 
pay dividends in added payloeds, and lower 


and the lightness that makes them 


maintenance costs. 
Our engineers will gladly help you and your 
bodybuilder employ magnesium to best advan- 


tage. Write Aluminum Company of America, 


Sales Agent for American Magnesium Prod- 


ucts, 1702 Gulf Bldg., Pittsburgh 19, Pa. 


PRODUCTS 


AMERICAN à AG! 


CORPORATIO! M" — 


e nm 


SUBSIDIARY O F ALUMINUM AMERICA 
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WHEN YOU SPECIFY 


HOT DIP Galvanizing 


Section of 250 ft. Hot-Dip Galvanized Bridge 
Railing on Lilac Highway, Minnesota 


Hot-Dip Galvanized Railing on approach to 


Golden Gate Bridge, San Francisco À i 
— — a the to A 2 
— a ^ - — —“ 


Protection and costly maintenance on steel railings 
on Minnesota's Bridges were a problem until "Hot- 
Dip Galvanized” was written into the specifications 
for the Lilac Highway Bridge. Back in 1941, 
Hot-Dip Galvanizing—put to the test by the State’s 
Department of Highways—furnished the answer 
to future rust and corrosion problems. 


where iron or steel is exposed to the ravages of 
rust and corrosion, will last far beyond the normal 


expectancy and render greater uninterrupted serve 
More and more—engineers, familiar with the ice when Hot-Dip Galvanized. 


Hot-Dip Galvanizing method of fusing molten 
zinc with base metal, are specifying this protection 
—the utmost in rust prevention. 


For estimates on your zinc protective coatings or 
for the name and address of the member nearest 
you write direct to: American Hot Dip Galvanizers 

Proven facts—actual case histories—prove ES Association, Inc., First National Bank Build- , 
that bridge railing, or any installation ; ^ ing, Pittsburgh 22, Penna. 


GALVANIZING 
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For the best 





Check Rust Economically 


with these 


New Berry vs ca Prímers! 


No. 30 Synthetic Gray 
No. 25 Synthetic Red Oxide 


. . products of extensive research 
by one of America’s leading wartime primer producers 











Highly corrosion-resistant farm equipment, steel sash 


(as shop coat), and other 
metal products demanding 


@ Economical 










€ Good base for lacquer or maximum corrosion resist- 
‘synthetic finish coats ance 

€ Air-dry to recoat in five @ Can be used dip or spray 
minutes 9 Excellent dip tank stability 

O9 Zinc chromate inhibitor © Bake in gas or electric oven, 
assures freedom from cor- or infrared 
rosion 9 Reduces equal parts with 


9 Ideal for automotive bodies Toluol substitute 
and parts, washing machines, 9 Immediate delivery 










For further information or test samples, write or 
wire Berry Brothers’ Industrial Department today 


BERRY BROTHERS 


nts: Varnishes: Enamels:Lacq 


Detroit 7, M Walkerville, Ont. 

























BOSTON «+ JERSEY CITY CHICAGO + ST.LOUIS + INGLEWOOD, CALIF. 





* MONTREAL + WINNIPEG + TORONTO 





* CINCINNATI «+ 





Quality Finishes Since 1858 
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Because They Resist Wear 


and produce an excellent finish 


HAYNES STELLITE Burnishing Rollers 
are widely used in railroad shops 


More than 100,000 car axles have been burnished in 
one railroad shop with one set of HAYNES STELLITE 
burnishing rollers. In eight years of hard service 
these rollers of cobalt-base alloy have required no 
repair or maintenance, except lubrication. 

HAYNES STELLITE rollers not only resist wear, but 
also retain their high polish, and burnish to a high 
degree of smoothness. And because they are essen- 
tially non-magnetic, they are unlikely to pick up 
steel particles that will mar the work. 

HAYNES STELLITE alloys are used in many tough 
industrial jobs where hard, abrasion- and corrosion- 
resistant metals are needed. Our engineers will be 
glad to help you use them. For further information, 
write for the booklet, “Products of Haynes Stellite 
Company.” 


BUY UNITED STATES VICTORY BONDS AND STAMPS 


HAYNE 


TRADE-MARK 


In HAYNES STELLITE Alloys 
you can get these advantages: 


. Resistance to wear and abrasion. 
. Hardness even at red heat. 


. Good mechanical properties at high 
temperatures over long periods of time. 


. Resistance to atmospheric corrosion 
and corrosive chemicals. 


Low co-efficient of friction. 
. Practically non-magnetic. 


. Available in the form of castings, 
small sheets, and welding rod. 


HAYNES STELLITE COMPANY 


Unit of Union Carbide and Carbon Corporation 


Mag 


General Office and Works, Kokomo, Ind. 
Chicago— Cleveland — Detroit — Houston—Los Angeles—New York 
San Francisco— Tulsa 


"Haynes," "Stellite," "Hastelloy,'' ' Hascrome,"' and "Haystellite" 
distinguish products of Haynes Stellite Company. 
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Using Corrosion Resistance, Strength, and Machinability 


SHEETS 


RODS 


x 


SN 


TUBES 


FABRICATED PARTS 


MOLDED- MACERATED 
MOLDED -LAMINATED 


— 


OVIE FILM carriers are an excellent 
example of using plastics where plastics 


be len 


The film carrier illustrated is only one of 


many types made from Synthane laminated 
plastics. Synthane is well-suited for the job 
E it stoutly resists the corrosive action 
of developing solutions 

The teeth. 
and accurately 
milled from Synthane. 


though small, must be strong 


indexed. They are easily 


If you have any application for which lam- 
inated plastics seem to be indicated, let us 


know about it—before you design. if possible. 


Our development engineers want to help 
you fit the job for plastics and fit the plastics 
for the job. Design, materials and production 
should be eyed as one problem if perform- 
and costs are to be 


ance satisfactory. 


Synthane's help includes design, selection 
of the right 


men who know plastics. 


material, and fabrication by 


SYNTHANE TECHNICAL PLASTICS + DESIGN + MATERIALS - FABRICATION 


SYNTH 


SYNTHANE CORPORATION 


ANE 


OAKS, PENNSYLVANIA 








Whatll You Have! 


ity to most oils and solvents, Synthane's 
resistance to various concentrations of 


SYNTHANE CORPORATION, OAKS, PENNA. 


Representatives in all principal cities YNIH NE 
Plan your present and future products with Synthane Technical Plastics « Sheets 4 À 
Rods Fabricated Parts « Molded-laminated e 


e Tubes e Molded-macerated S 





AVAILABLE NOW.... 


AND FOR YOUR post-war 


Ta ATLAS ORGANIZATION, long recognized 
by leading industrial manufacturers for its ability 
to handle intricate problems in Engineering, De- 
signing, Tooling and the creation of special Auto- 
matic Machinery, now offers an additional service 
to a few concerns who may require it. 


During these war years we were called upon to 
design, equip and maintain in operation a HIGH 
SPEED, SUPER-PRECISION assembly department for the 
production of critical Radar equipment and excep- 
tionally intricate instruments. The important work 
assigned to us has been, and is now being produced 
in its entirety, consistently meeting the time sched- 
ules and precision standards demanded. 


If you have an idea or formulated product which 
you would like to sub-contract for unit production, 


we offer the services of a group comprising more 
than 400 skilled Engineers, Designers and Tool- 
makers, together with the finest machine, assembly 
and testing sections available for precise production. 


Discussion of this interesting subject with our 
key men may solve your present problem and pos- 
sibly get you off to a competitive advantage in 
postwar production. In other words, may we lift 
“a load off your shoulders onto ours”? Write or 
wire for a conference., 


ATLAS METAL STAMPING COMPANY 


ATLAS TOOL & DESIGNING COMPANY 
CASTOR & KENSINGTON AVES., PHILADELPHIA 24, PENNSYLVANIA 


. € load off your shoulders 


E 
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. Diving around for 


a better product? 


(Can you name the plastic parts that 


make up this diver? See chart below.) 


If you're really going overboard 
to develop better products, take 
some useful tips from this diver. 


He's made from nine different 
plastic products, all manufac- 
tured in Continental Can Com- 
pany's plastics plant at Cam- 
bridge, Ohio. Our diver’s body 
is a billing machine housing; his 
legs, two sales-ticket holders; 
his feet, two loudspeaker trigger 


handles; his head, a mouthpiece. 


This diver shows that plastics 
are ideal for certain uses and our 
designing and engineering de- 


partments will be glad to analyze 


(A) Mouthpiece; (B) Brush cap 
for motor; (C) Collar; (D) 
Billing machine housing; (E) 
Terminal connector; (F) Trig- 
ger for gun handle; (G) Nozzle 
for intravenous bottle; (H) 
Sales-ticket holder; (1) Loud- 
speaker trigger handle—oll 


made by compression process. 


CONTINENTAL 


PLASTICS 


DIVISION 


"CAN 


\ 


X 


f 
| 


your needs. We'll tell you frank- 
ly whether plastics will meet 
your requirements best. 


You'd be surprised by the long 
list of plastic products now made 
by Continental. They're the re- 
sult of combining long designing 
experience and engineering 
"know-how" with increased pro- 
duction resources and facilities. 
'This combination assures satis- 
faction for you in developing 


and improving your products. 


Tune in: " REPORT TO THE NATION" 


every week over coast-to-coast CBS Network 


Mm epe mm sem coo qm T RW —— ⸗ o my 


COMPANY, INC. 


HEADQUARTERS: Cambridge, Ohio 


Sales Representatives in all 
Principal Cities 


COMPRESSION - INJECTION - EXTRUSION 


SHEET FORMING + LAMINATION 


OTHER CONTINENTAL PRODUCTS: Metal Containers e Libre 


Drums e Paper Cups e Plastic Products e Crown Cape 


and Cork Products « Machinery and Equipment. 


PRODUCI 


ENGINEERING 
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is second nature to 


TUBE TURNS 
, | Better Forgings for Industry 





NGINEERS who design Tube Turns 

forgings, tool and diemakers who 
fashion the dies, men who supervise 
Production and heat treatment and the 
iboratory technicians who exercise rigid 
Production control—all know steel, back- 
wards and forwards and inside-out. Forg- 
ag steel was their business long before 
he war began. 


Fibre À When America prepared for war, all of 
( ape 





lube Turns’ forging skills were immedi- 





ely demanded for government work. 
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New methods and techniques were devised, 
capacity increased by new equipment and 
round-the-clock schedules. These abilities 
and this capacity are now available for the 
improvements of peacetime products. 
Where can the lighter weight and greater 
strength of upset or mechanical press steel 
forgings contribute to improvement of the 
equipment you manufacture? Inquiries 
will receive prompt and complete co-op- 
eration from Tube Turns engineers. Write 
TUBE TURNS (Inc.), Louisville 1, Ky. 


I: isn't because we're high-hat, or 
because we don't have a high regard for 
the manufacturer of stock parts and con- 
sumer items in plastics. 


It's just that we started with a differ- 
ent idea, and we've been kept so busy 
that we've stuck to it. 


You may know exactly what you 
want, in design, in color, in material. 
You may have a design which can be 
modified, with benefit to your product, 
or for more economical production. You 
may have little more than a vague idea 
in the back of your head. We have de- 
sign engineers, production engineers 
and laboratory technicians, to advise 
with you, to create original designs, to 
give you what you want. 


From piece design to final finishing 
operations and packaging, a highly de- 
veloped system of quality contro] has 
been perfected, and is your assurance 
of obtaining the finest in custom 
molded plastics. 

Proper die design resulting in faster, 
more economical molding cycles; ex- 


. perienced molding techniques, physical, 


chemical and electrical laboratories for 
research of raw materials and finished 
products are but a part of our facilities 
and equipment. 


Whether it's injection, extrusion or 
injection molding of thermo setting plas- 
tics, Erie Resistor is qualified to do it 
‘Better’, and if Erie Resistor makes it, 
it will be “Your” product. 


BUY VICTORY BONDS 


Plastics Division 


ERIE RESISTOR CORP., ERIE, PA. 


LONDON ENGLAN 


A E 
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ission Drive Shaft Forging 

tensively on Army trucks. 

tch through a longitudi- 

section shows how grain 

e and fibre-like flow lines 

een directionally worked 

introlled by forging in 

mpression dies to provide 

ost strength and toughness 

t the unusually severe 

hal stress and shock to ; 

his part is subjected. This forging 

es the high degree of grain refinement and den- 
tructure obtained by forging. Note particularly 
tibution of the flow lines throughout the shaft 
head. Forgings are usually free of concealed defects. 


ADVANTAGES 
Forgings Offer 


ensile and impact strength obtained through 
ed concentration of grain structure and 
fibre-like flow lines. 
tly proportioned combination of physical 
„in any specific grade of metal selected, 
o meet a specific service condition. 
tion of dead weight; maximum strength 
ghness in lighter sectional thicknesses. 
ions in cost at point of assembly due to less 
quired to machine and finish, and fewer 
because forgings are usually free of 
concealed defects. 
assembly of complex p by welding, be- 
orgings provide welding adaptability of 
widest range. 
tion of accidents to men and machines, be- 
fgings provide a greater margin of safety 
maximum development of metal quality 
by the forging process. 
um strength and toughness, developed 
|! controlled concentration of fibre-like 
he structure of metal at points of greatest 
shock and stress. 


HANNA BUILDING - 


RRNA 


CLEVELAND, OHIO — Position 


The Design of This Drive Shaft Shows 
Hou the Fibre-Like Flow Line 
Structure in Forgings Can Ge Util 


Designing a part so as to take full advantage of the fibre-Ii*-e flow line structure 
of wrought metals assures the full development of maximum metal quality 
by forging. High tensile and impact strength, the reduction of dead weight, 
and freedom from concealed defects are some of the advantages which may 
be obtained in forgings. Close cooperation between designing engineer and 
forging engineer while the part is still in the design stage insures the con- 
sistent production of forgings in which grain structure and fibre-like flow 
lines are controlled, directioned, and concentrated at points where the highest 
stress and shock occur under actual service conditions. 


Take no chances on a decline in preference for your product. A product fortified 
with the metal quality found in forgings outperforms other products. A re-check 
of every stress part, as well as simple handles and levers, against the seven 
advantages that forgings offer, may reveal the possibility of further strengthen- 
ing a part or a product to give longer service life; to lessen weight; to reduce 
the cost of machining and finishing; to speed up assembly. Consult a forging 
engineer connected with your source of supply about the wide range of 
combinations of quality advantages that are available in forgings, and how 
you can obtain metal quality in the exact degree required 
for a specific condition. Forging techniques- required to 
forge so-called "impossible-to-forge designs" are now 
available for the production of peacetime forgings. 
SYMBOLIC EMBLEM OF THE : s e 


goaevcs PROPERTIES, 


DROP FORGING ASSOCIATION "— 


DROP FORGING ASSOCIATION 
605 Hanna Building * Cleveland 15, Ohio 


proves Properties of Metal." 


Company 


Address 


Booklet on "Metal Quality — Hot Working Im- 


"Drop Forging Topics," issued ten times a vear 


The Patient: A bevel gear used in Link 


trainers. 


The Problem: To provide the patient 
with a full set of gear teeth at minimum 


expense. 


The Solution: Mt. Vernon die cast this 
gear with the teeth in it, all 64 of them. 


This eliminated the costly process of cut- 


ting all gear teeth as was previously 
necessary when the part was sand cast. 
in addition, the bevel gear was cast in- 
tegrally with the hand wheel and entirely 
hollowed out from underneath so that a 
uniform wall section was maintained 


throughout. 


a producti 


Suggestion: Your problem may not in- 
“toothache” but Mt. Vernon 
s have successfully solved many 


on "headache." Why not con- 


m the next time you have one? 
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Now—a silicone varnish that cures at 500°F 


SILICONES 


Dow Corning 996 is an electrical impregnat- 
ing varnish for low temperature baking. 


Dow Corning 996 was developed to provide 
manufacturers of new equipment and 
rewinders of old equipment with a heat resist- 
ant, waterproof silicone varnish which can be 
cured at temperatures obtainable in ovens now 
used for curing organic insulating varnishes. 


Dow Corning 996 is used as the dipping or 
impregnating varnish for equipment wound 
with typical silicone insulation components. 
These include Fiberglas cloth, tape and sleev- 
ing varnished with [ij 993; silicone bonded 
mica-Fiberglas for ground insulation; silicone 
bonded Fiberglas served magnet wire; silicone- 
Fiberglas laminated coil separators and slot 
sticks, and Silastic* coated lead wire. 


Electrical equipment, wound with silicone in- 
sulating components and sealed by impreg- 
nating with ID 996, will have the high order 
of thermal stability and retention of water- 
proofness characteristic of silicone insulation. 


Dow Corning 996 thus enables all types of 
electrical shops to realize the advantages of 
silicone insulation. It is recommended for use 


OISTRIBUTED BY 

Keobiosl Specialiy Có. ...... cic cewees San Francisco 
Prehler Electrical Insulation Company Chicago 
Insulation Manufacturers Corporation. . 

Insulation and Wires, Incorporated. . .. 

Mica Insulator Company....................Schenectady 
National Electric Coil Company. — Columbus 


Westinghouse Electric Corporation 
Insulation Section, Micarta Division . . . . Trafford, Penna. 


* Trade name for Dow Corning Silicone Rubber 
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in equipment which is to be operated at 
temperatures up to 175°C. (347°F.). For higher 
operating temperatures, or extremely severe 
service conditions, IP 993 should be used 
throughout. The same methods of dipping, 
spraying, or vacuum-pressure impregnating 
that are used for applying conventional 
organic varnishes can be used with ID 996. 


PROPERTIES—Dow Corning 996 is furnished as a 50 per 
cent by weight solution in an aromatic solvent and has a 
viscosity of 2 to 5 poises. In this consistency DC 996 is 
suitable for impregnating electrical equipment. It can be 
reduced to any desired viscosity with aromatic naphtha. 


Dow Corning 996, when coated on metal, air dries to a 
slightly tacky, soft film. Baking the coated panel at 
150°C. (302°F.) for a period of four hours will cure the 
coating to a non-flowing, tack-free, flexible film. DC 
996 has ample heat stability for continuous use at tem- 
peratures as high as 175°C. or for intermittent use at 
higher temperatures. 


ELECTRICAL PROPERTIES OF [0 996 —(measured on coated 
panels at 25°C. and 50% relative humidity.) 


Dielectric Strength, volts per mil 
Dielectric Constant, at 1000 cycles — 
Power Factor, at 1000 cycles . . -0.7% 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
NEW YORK OFFICE: EMPIRE STATE BUILDING 





THE ADVANTAGES - 
OF THIS LIGHTWEIGHT STRUCTURE 


IN ALUMINUM OR STEEL... 


and what they mean when applied 
to YOUR product or its housing 


Ls simplifies production: 
Proves ideal for both single-unit and production line assembly. 
Eliminates waste— parts are die-rolled, die-drawn, die-cut to exact specifi- 
cations, with no trimming or fitting necessary. 
Needs no welding or riveting. 
Requires no special tools, machines, or equipment for its assembly. 
Hastens delivery by speeding production. 


Ls simplifies changes: 
Disassembles and reassembles with no loss of strength. 
Permits variations from standard models without delay or undue expense. 
Permits overnight design changes. 
Makes possible immediate reconversion to civilian production. 


Ls simplifies repairs: 
Speeds repairs, reduces maintenance costs. 
Requires replacement of damaged sections only. 
Uses interchangeable parts, available from the nearest Ls warehouse. 


FOR REFRIGERATORS Ls offers structural advantages: 


Utilizes all the strength in light sheet metal through uniform tensioning, 
with a resulting high strength-weight ratio. 

Remains unaffected by stress and vibration. 

Provides ample support for heavy equipment and control panels. 

Offers ready access to all parts of the interior with removal of the nearest 
panel. 

Is easily insulated, since wracking will not break air seals. Ls construc- 
tion permits use of phenolic spacers which eliminate through-metal 
contact between double walls of units. 

Ships k.d., or partially assembled, in minimum space. 


For information, send drawings, data, or blue prints to Lindsay and Lindsay, 


222-B W. Adams St., Chicago 6, Ill.; to 60 E. 42nd St., New York 17, N.Y.; or to Lindsay 
Structure (Canada) Ltd., Dominion Square Bldg., Montreal. 


Easy to Assemble 


P 
pop BUILDINGS * 


FOR TRUCK 


AND ] 
TRAILER BODIES 
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KT 
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ln wu 2017; feel. S. ond Foreign Pattiniied@ P arents Pending 


THE MODERN METHOD OF LIGHT METAL CONSTRUCTION 


I 
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HEREVER you have a gasketing problem in 

handling corrosive liquids or gases, you may 
find an effective solution through the use of Tygon 
gasketing. 

This unique rubber-like plastic is resistant to almost 
all acids, alkalies, fresh or salt water, oils, greases, or 
gasolines. Even in handling certain solvents to which 
Tygon is not resistant, the swelling action caused by 
the solvent often adds to Tygon’s effectiveness as a 
sealing material. 

In addition to its ability to resist corrosives, Tygon 
Gasketing materials are characterized by other impor- 
tant advantages: 

1. Non-aging—Tygon shows no deterioration with 
age 
Flexible and elastic—Tygon has a flexlife 10-12 
times that of rubber 


. Tough, strong, and durable—Tygon outwears 
the finest leather 2 to 1 


Non-toxic, tasteless, odorless—Tygon is non- 
contaminating to solutions 
e. 
May we suggest that you send us detail and assembly prints 
for analysis? We will then offer our suggestions, and samples 


of Tygon formulations best suited for your needs. Write today 
to: The U. S. Stoneware Co., Akron 9, Ohio. 


(ON TANK LININGS AND GASKETING MATERIALS e 


TYGON SHEETINGS FOR SURGICAL AND HOSPITAL USE ® 


Ways to Use Tygon Gasketing 


Sheet Stocks — Tygon Gasketing is 
available in the calendered sheets 27” by 
any length by .008" to V$" thick or in 
press polished sheets 20" x 20" x 1/16", 
Vs", 3/16" or V4" thick; in the form of 
tape 44” wide by .012" thick by any 
length from which flat gaskets may be 
died out. 


Tubing — Tygon Tubing or Solid 
Cord is available in diameters up to 
114” O.D. from which bushings, 
sleeves, bumpers, small ring gaskets, 
etc. may be cut. Larger ring gaskets 
may be made by cutting tubing or 
cord to proper length and heat seal- 
ing the ends. 


Molded Gaskets — Grommets, seals, 
extruded strip or channel in various 
cross sectional shapes may be fur- 
nished on special order either from 
standard or modified Tygon formula- 


JNEWARE 


Since 1865 + Ahron, Ohio 


U. S. STO 


TYGON FLEXIBLE TUBING 


;ON MOLDED ITEMS ® TYGON LIQUID FORMULATIONS ® TYGON DIPPING FORMULATIONS 9 TYGON TAPE ® TYGON MASKING MATERIALS 
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For Lightweight Strength 


Most of us think of aircraft in terms of 
light metals. But the modern plane 
has hundreds of parts that call for the 
extra strength and rigidity of steel 
Steel castings supply these require- 
ments, with thin-section castings hav- 
ing tensile strength of 175,000 p.s.1. 
and higher, and whatever other prop- 
erties of steel may be desirable 
Thinking in terms of your own pro- 
duction, steel castings will deliver to 
you exactly the prescribed-in-advance 


properties that will best do the job 


MODERNIZE AND 


$ 


IMPROVE 


FLYING STEEL CASTINGS 


* 


F 
H 


— 


Steel castings will give you strength 
with lightness and proper weight 
distribution. And resistance to heat or 
cold or corrosion or impact. And the 
economy of finishing and assembly 
you can secure only through the cast- 
ing process. 

The steel castings industry—with 
years of careful research and broad 
experience—is ready to work with 
you. Ask your steel foundryman, or 
write to Steel Founders’ Society, 920 


Midland Bldg., Cleveland, Ohio. 


YOUR PRODUCT WITH 
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TO MANY 


NEW PRODUCT 


DEVELOPMENT 


PROBLEMS 


OR YOU —charged with the responsibility of 

designing new or redesigning old products for 
consumer or industrial markets—Hussey Copper 
holds many important opportunities towards greater 
sal-ability, economy and dependability. 

If your planned products require a metal that 
has exceptional electrical and thermal conduc- 
tivity, malleability, strength, easy workability, high 
resistance to corrosion and rust-free —only Copper 
of all commercial metal combines all of 
these important properties. 

Hussey engineers are available now, 
for constructive aid in planning for the 


most satisfactory and economical use of Gs 6. HUSSEY & COMPANY 


Hussey Copper. Division of Copper Range Co. 


ROLLING MILLS and GENERAL OFFICES: PITTSBURGH, PA. 


Warehouses in Principal Cities 
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+ ASK US ABOUT OUR NEW HIGH-TENSILE STRAIGHT BERYLLIUM COPPER WIRE * 


that’s ™ 


dr 


-BERYLLIUM COPPER 
'PHOSPHOR BRONZE 
STAINLESS STEEL 
HIGH CARBON STEEL 


NICKEL CHROME 
NICKEL SILVER 


ANSWER: | y the » fous SILVER 


ade for the 9" 


In exact sizes with exacting physical characteristics, Spencer 
wire brings you the right wire to improve your improved product. 
Write for folder today — Bring your wire problems to 


Specify 
SPENCER 
for exact specifications 


COMPANY 


WEST BROOKFIELD PLANT 


WEST BROOKFIELD + MASS. 
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HELPS zeou 


FABRICATION 
COSTS ............. 


CMP 


TAINSTEEL 


THINSTEEL acz 


Carbon and alloy grades P. 
Width up to 24 inches 

Wide range of physicals 
Extremely close tolerances 


Coils up to 300 Ibs. per inch 
of width 


PRECISION COLD ROLLED Z 


PropucT ENGINEERING — Ocrosrer, 1945 


€). planning your cold rolled 
strip needs you'll find extra 
help from this modern specialty mill organization— 
friendly assistance and background experience of 
the pioneers in precision cold rolling. Beyond the 
advantages of extremely close tolerances that CMP 
precision cold rolling provides you can always count 
on uniform duplication of exacting physical specifi- 
cations. Add it all up and it means the right 
strip steeł for your parts fabrication to keep 
uction costs competitive and quality 
h. Write, wire or phone now for com- 

plete information. 


$ E * 
* 


J E 
STRIP STEEL civEs MAXIMUM PRODUCTION PER TON 





There is no question about it — post- 
war markets are going to be highly 
competitive. To meet competition, 
manufacturers are seeking ways and 
means to lower production costs with- 
out sacrificing product performance. 
ArmaSteel, a high-strength, highly 
machinable metal, adaptable to prac- 
tically any application, can help you 
solve this problem. 


ArmaSteel castings, conformingclosely 


Design that part in ArmaStee 


to finished shapes, reduce the amount 
of metal to be removed and eliminate 
many secondary operations. Through 
better machinability, ArmaSteel per- 
mits faster cutting speeds ... decreases 
tool wear... allows greater output per 
man-hour. Its accurately controlled 
chemical and physical characteristics 
make ArmaSteel right for varied re- 
quirements and applications. 


Design that part in ArmaSteel for 
better and more profitable production. 


KEEP BUYING WAR BONDS 


seco m 


CAST FOR A LEADING ROLE IN INDUSTRY 


SAGINAW MALLEABLE IRON »ivisiou or GENERAL MOTORS 


SAGINAW, MICHIGAN *Reg. U.S. Pat. Off 
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AENEAN. 


SILICONE FIBERGLAS CLOTH... 
A HIGH-TEMPERATURE INSULATION MATERIAL 


The combination of silicone resin and Fiber- 
glas* provides the manufacturer or repair com- 
pany with an excellent insulation material 
designed for use where high ambient, and high 
operating temperatures are encountered. This 
insulation more nearly approaches the temper- 
ature range of inorganic insulation material. 
Furthermore, this material has the ability to 
withstand the heat generated inside of wind- 
ings and to dissipate the excess temperatures 
of *hot spots". 


SAVES MATERIAL—Equipment can be made 
smaller because it is possible to use a thinner 
Fiberglas textile than ordinary textile to pro- 
vide the same insulation. Smaller equipment 
that maintains the same ratings means less 


weight and lower cost in material. When used 
for portable tools, etc., it means less operator 
fatigue. 


LARGE SELECTION AVAILABLE — This mate- 
rial is available in thicknesses of 4,7,10,and 12 
mils. It can be purchased in rolls 36” wide or 
tapes cut to specified widths in 36-yard rolls. 

You can order directly from Mica Insulator 
Company’s conveniently located sales offices. 


UNBIASED RECOMMENDATIONS —Because 
Mica Insulator Company carries a complete 
line of all types of insulating materials, you can 
obtain unbiased recommendations that heip 
solve insulation problems. 


*Reg. Trademarh Owens-Corning Fiberglas, Corp. 


MICA INSULATOR COMPANY 


200 Varick Street, New York 14, N. Y. 


SALES OFFICES: Chicago: 600 West Van Buren Street * Cleveland: 1276 West 3rd Street * Detroit: Book Building * Cincinnati: 3403 Hazelwood Avenue 


Boston: 285 Columbus Avenue * Houston: Bakoring, Inc., 1020 Houston Avenue 
West Coast—The Triangle-Pacific Co. at Los Angeles: 340 Azusa St. * San Francisco: 1045 Bryant St. * Seattle: 95 Conn. St. 
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DECORATIVE ARMORPLY* will 
bring reality to many a design vision 
Now for the first time the natural 


beauty of real wood has been com- 


bined with the strength and work- 


ability of metals. 


Made of wood veneer, permanently 


bonded to a metal backing, Decora- 


tive Armorply has great dimensional 


stability and can be bent and formed 
into almost any shape, with or against 


the grain. 


Decorative Armorply can be stamped, 
punched, drilled and formed just as 


easily as its base metal . . . using or- 


dinary metal-working tools and pro- 


duction line methods. 


WELDWOOD Plywood 


Weldwood Plywood and Plywood Products are manufactured and marketed by 
UNITED STATES PLYWOOD CORPORATION 
World's Largest Producers of Plywood 


55 West 44th Street, New York 18, N. Y. 


Branches in Principal Cities 
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It is relatively inexpensive and can be 
furnished in any type of wood yeneer 

. any metal backing, including steel, 
brass, aluminum and copper . . . and 
in almost any gauge desired. Write 


for complete details. 
* Reg. U.S. Pac. Off 


*1'M THE Plasnc sowo* 


— 


Plastics and Wood Welded for Good 


Waterproof Weidwood, $0 marked, is bonded witb 
phenol formaldehyde synthetic resin. Other type 
of water-resistant Weldwood are manufactured with 
extended urea resins and other approved bonding 
agents. Back of these Weldwood Products are 
and experience in plywood 
production and fabrication. 


unmatched facilities 


OcrosEn, 1945 
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For well-earned relaxation... AFTER THE BIG JOB IS DONE 


— — — 


— 


a PLAYROOM arruer 


7, Mlilit: 
Center of fun and recreation in many modern homes is the Beauly JOINS i ul 


layroom ...a feature of major importance in postwar WITH 
uilding plans. Here, the outstanding qualities of Superior 
tainless STRIP Steel will serve to great advantage . . . for 
lid wear-resistance, undimming luster, damp-cloth ease of 
eaning! Fabrication from long coils is simple and econ- STAINLESS STRIP STEEL 


nical; width, thickness, temper and finish are to your 


ecifications, in every standard stainless grade. 


Superior Steel 


























» POORNE 


PRIME SOURCE 
OF PERMANENT 
MOLD 
ALUMINUM 
CASTINGS 


.. . Which provide these definite and tangible advan- 
tages: MAXIMUM STRENGTH * CLOSE TOLERANCES which 
REDUCE OR ELIMINATE MACHINING * SMOOTH, CLEAN 
SURFACES which SAVE TOOLS * RESISTANCE to HIGH 
PRESSURES and SHOCK * LOWERED WEIGHT. 


Whether or not you are familiar with Permanent 
Mold Aluminum Castings, you'll be interested in 
what we have to offer if you use aluminum castings 
of any type—in volume. 


May we have your specifications? 


We'll return them promptly with an engineering 
survey, prices and delivery which will more than 
meet your requirements. 


(MATIONAL 
eee YY 
PEORIA: Iilinois 
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e Steel...uniform, dependable, durable... 
is fabricated and welded at Van Dorn into 
machine supports of greater functional value 
through better design and better performance. 


Skilled and experienced design engineers... 
complete fabricating, processing and handling 
facilities...specially trained workmen...exact- 
ing supervision, are the factors which contri- 
bute to the superiority of Van Dorn Weldments. 


Builders of better iron and steel products for 75 years 


-" ruE VAN DORN IRON WORKS co. - 


2685 EAST 79TH STREET CLEVELAND 4, OHIO 
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this traveler now declares, 


is good for many things . . 


chronometers and easy chairs 


Not so long ago, it was one man’s 
task to carry delicate chronometers 
cradled in his hands from a midwestern 
factory to seacoast points of use. Then, 
along came Texlock — a versatile and 
highly workable material, to take over 
this cushioning job —and a thousand 
other duties. Its lively, durable structure 
bonding millions of tiny coiled fibres 
has no comparable combination in econ- 
omy plus performance! 

So broad are the potential uses of 
Texlock that designers, engineers and 
purchasing agents in scores of different 
industries may well take a sample in 
their hands and visualize one or more 
precise and profitable applications for 


SPONGEX* CELL-TITE* 


and filter blocks and wings... 


it! It has yet to fail in any application 
where its inherent features indicated its 
usefulness. 

If you would make your product — 
lighter ... quieter . . . smoother running 
... more durable . . . less costly in opera- 
tion ... more comfortable . . . cheaper 
and safer to ship—it will pay you to 
investigate Texlock as well as its related 
products. Texlock is available in sheets, 
pads and die cut shapes. Write for 
samples and information today. Sponge 
Rubber Products Co., 123 Derby Place, 
Shelton, Conn. Plants in Derby and 
Shelton, Conn. Sales Offices: New York, 
Chicago, Detroit, Washington. 

*Trade Mark Reg. U. S. Pat 


TEXLITE 


qm 044 fae 


PROTECTIVE PACKACING 


COMFORT CUSHIONING 


TEXLOCK 


SPONGE RUBBER PRODUCTS CO. 


WORLD'S LARGEST MANUFACTURER OF CELLULAR RUBBER AMD BONDED FIBRE PRODUCTS 
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Once a great artist left his casel to 
plan the arsenals and siege guns of a 
mighty war. The man was Leonardo 
da Vinci—many-sided genius of the 
Middle Ages. His name will never 
die. His work lives on—but not in 
guns and things of battle. It lives in 
the smile of a lovely lady, the Mona 
Lisa of the Louvre. 

Over and over in our world's 
history the arts of peace have been 
abandoned to make way for the crafts 


WINCHESTER REPEATING ARMS COMPANY 
MANUFACTURING COMPANY e* 


C ‘ORATION © WESTERN POWDER 


Lhe (usn ith and the Lavy 





of war. Something like this has hap- 
pened to us in America. To soldiers, 
to civilians and also to Olin Indus- 
tries. Like everyone else, we've had 
to lay aside the job of peace to speed 
the hour of victory and hurry the 
day when we can all go back to mak- 
ing things that folks can 
enjoy in security and peace. 

All that Olin chemists, 
engineers, metallurgists and 
technicians have learned in 


Divisions, Subsidiaries, Affiliates 


e WESTERN CARTRIDGE COMPANY œ 





peacetime ... and in wartime will 
go into the hopper. Out will come 
many things—roller skates for chil- 
dren; guns and ammunition for 
sportsmen; flashlights and batteries 
for everyone; brass, bronze and other 
alloy metals needed by countless 
manufacturers to make the myriad 
commodities that help make living 
in America pleasant and profitable. 

That's what we dream of. It's 
a hope we share with all 
America, and it's bound to 
come truc. 

OLIN INDUSTRIES, INC. 


East Alton, Illinois 


WESTERN BRASS MILLS * BOND ELECTRIC 
GOVERNMENT OWNED OLIN OPERATED TACOMA 


ALUMINUM DIVISION * UNITED STATES CARTRIDGE COMPANY (OPERATING ST. LOUIS ORDNANCE PLANT) e LIBERTY 


POWDER COMPANY * 


EQUITABLE POWDER MANUFACTURING COMPANY 


COLUMBIA POWDER COMPANY * 


EGYPTIAN POWDER COMPANY * TEXAS POWDER COMPANY. 
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To be sure of getting the right felt part for 
a job — not only the right shape, but the right 


quality, weight and thickness — order from a 


company which controls every step of felt 


manufacture. 

And to make your ordering easy, simply 
refer to the new Felters Cut Parts Manual. It 
explains the unique characteristics of felt; de- 


Parts Made scribes its widely varied applicability in 


industrial uses and product design; gives de- 


^ 
and Cut to Fit tailed advice on the selection of proper felts; 


and contains numerous easy-to-understand 


Your Exact charts relating to physical and chemical re- 


quirements, weight and density requirements, 


Requirements dimensions and permissible tolerances, etc. 


Write for your copy today. 
210-D SOUTH STREET, BOSTON 11, MASSACHUSETTS 


Offices: New York, Philadelphia, Chicago, Detroit * Sales Representatives: Dallas, Nasbwville, St. Louis * Mills Johnson City, New York: 


Millbury, Massachusetts; Jackson, Michigan 
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NEW NEEDS ARISE FOR POMET PARTS 


Yesterday Pomet was turning out parts for the B-29. Today 
Pomet parts are being made for products such as the 
"Laundromat," the automatic washer of the future, designed 
and manufactured by Westinghouse. 


Pomet Powder Metallurgy's contribution to the smooth 
operation of this machine was the steel clutch spider illus- 
trated above. This is a good example of the type of compli- 
cated small parts that Pomet can make for peace-time 
manufacturers. 


This new Pomet part would present unusual production 


CLOSE TOLERANCES 
WITHOUT MACHINING 


HIGH DENSITY 


POWDER METALLURGY 


A SUBSIDIARY OF GENERAL 


30-46 Greenpoint Avenue 
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difficulties to a machine shop. It is made with blind end 
splines on one side and blind end key ways on the other. It 
is now being produced at a rapid rate and to close tolerances 
by Pomet Powder Metallurgy methods. 


If your requirements include complicated small parts of 
brass, bronze, steel or other metals, see what Pomet can do. 
If you need special characteristics to order such as ductility, 
wear resistance, hardness or others, and if you want precision 
on a volume basis, we would appreciate the opportunity to 
quote on your specifications and blueprints. 


DUCTILITY OR HARDNESS 
COMBINED MATERIALS 
WEAR RESISTANCE 


CORPORATION 


BRONZE CORPORATION 
Long Island City 1, N.Y. 


T g W rorcines 


Usually Cost Less at the Point of — 


6 Design is the important factor in the final cost of a forging. Some 
designs require less time to forge and may be forged to closer toler- 
ances, resulting in reductions in machining and finishing time and cost. 


AT&W Forging Engineer will show you how to utilize the fibre-like flow 
line structure of metals to obtain maximum strength and toughness. 
But of even greater import is the fact that a T&W Forging Engineer 
strives to cooperate with every other member of the T&W organi- 
zation to produce forgings that cost less at the point of assembly. 


TRANSUE & WILLIAMS 


‘STEEL FORGING CORPORATION: ALLIANCE, O. 


SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, INDIANAPOLIS. DETROIT AND CLEVELAND 
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These bronze parts, a stern tube bushing 
assembly, typical of thousands of preci- 
sion tubular parts produced for the 
Government's war needs, as well as for 
the textile industry, were cast centri- 
JSugally and then finished in Shenango- 
Penn’s own modern machine shops. 


Free bulletin 143 is 
yours for the asking. 


OCTOBER., 


N finishing large rolls and other important 

precision parts for engines, machinery or 
drives, it’s costly business to spend man and 
machine hours only to turn up hidden defects 
in metallic structure. And, often enough, it's 
even more costly when such defects stay hid- 
den until trouble develops in service. 


The best way to lessen such risks, to lower 
your ultimate cost, is to specify Shenango- 
Penn centrifugal castings for all tubular or 
circular parts. You'll find them free from 
porosity, blowholes, sand inclusions or other 
structural weaknesses. They have greater 
density and higher tensile strength than other 
castings of the same analysis. 


Shenango-Penn will supply rough castings 
or, if you prefer, deliver finished parts expertly 
machined to close tolerances in our own 
modern, completely equipped machine shops. 
In either case you gain lower production costs 
and a more dependable, more durable product. 


Write for bulletin 143 which gives complete 
information about Shenango-Penn centrifugal 
castings, including chemical and physical 
analyses and specifications of various alloys 
available. 


SHENANGO-PENN MOLD COMPANY 
659 WEST THIRD STREET » DOVER, OHIO 


Executive Offices: Pittsburgh, Pa. 


ALL BRONZES * MONEL 
METAL - ALLOY IRONS 





FILEWORTHY FACTS 


90,000,000 BRUSH SPRINGS CAN'T BE WRONG | 


Instrument Specialties Sees No Slack- 
ening of Use of Micro-processed 


Beryllium Copper in Re-conversion 


Although war-time use of beryl- 
lium copper"? brush springs continues 
strong, Instrument Specialties already 
has a significant number of post-war 
designs on the blue prints of appliance 
and motor manufacturers. 

Fifty million BeCu"? brush springs 
have proved their superiority since 
Pearl Harbor — in wing flap, bomb 
bay, cowl flap and propeller feather- 
ing motors, radar generators, auto- 
matic pilots, gun turret motors, radio 
dynamotors, antenna reels, and a host 
of other peak-performance, low main- 
tenance applications. 

Design engineers have been quick 
to put the inherent economies of 
BeCu™ brush springs to work in new 
vacuum cleaners, portable tools, re- 
frigerators, oil burners, water pumps, 
air conditioning systems, dairy ‘equip- 
ment and household appliances. 

Competitively, I-S brush springs 
give a designer the edge: with assured 


BE CU"? BRUSH SPRINGS 
INCREASE OUTPUT RATING 


Output rating for a given size motor 
is determined by maximum safe tem- 
perature for materials used in the 
motor. Before Pearl Harbor safe tem- 
perature for insulating materials usu- 
ally established the maximum operat- 
ing temperatures which in most cases 
were not too high for steel or phos- 
phor bronze brush springs. 


War-time needs for smaller, lighter 
weight motors for air craft brought 
about the development of a variety of 
insulating materials that safely with- 
stand temperatures that now are often 
too high for music wire or phosphor 
bronze, unless working stresses are 
reduced with a consequent increase in 
size and weight of the motor. BeCu™? 
springs will withstand an operating 
temperature 100? F, higher than phos- 
phor bronze and therefore, allow the 
designer to capitalize in full on the 
newer insulating materials. 


A few reprints are still available of 
the article which revolutionized brush 
spring design. *How to Design Brush 
Springs for Long Brush Life," by R. 
W. Carson which appeared in “Elec- 
trical Manufacturing." 


338 


ABOUT 


The I-S 


V0.2 N0.5 


SPRINGBOARD 


Published by INSTRUMENT SPECIALTIES CO., INC. 


234 BERGEN BOULEVARD 


MICRO-PROCESSED 


accurate pressures for long brush life; 
reduced assembly man hours because 
of close tolerance diameters; elimina- 
tion of expensive shunts; higher safe 
temperature giving increased power 
in a smaller motor; and no-tangle 
packaging which makes every spring 
delivered usable. 

Fifty million BeCu™ brush springs 
can't be wrong — for they're proved 
in the toughest service and ready for 
your use today. Write Instrument 
Specialties at Little Falls, N. J. 


CLOSE TOLERANCE ON LOAD 


The proper brush pressure is con- 
trolled by many factors, such as grade 
of carbon, shape of brush, commu- 
tator speed, service conditions, volt- 
age and current density. For any set 
of .conditions there is only one correct 
pressure. Too much pressure causes 
excess mechanical wear and frictional 


loading of the motor. Too little pres- . 


sure allows bouncing, arcing, over- 
heating and excessive power loss with 
high electrical wear on the brush. 


LITTLE FALLS, NEW JERSEY 


BERYLLIUM COPPER 


SHUNTLESS BRUSHES REQUIRE 
CLOSE |. D. TOLERANCES 


Beryllium copper with twice the con- 
ductivity of phosphor bronze and 
100* F. higher operating temperature 
makes it possible to eliminate the 
costly pig-tail in many brush de- 
signs. But in a shuntless brush good 
electrical contact between the brush 
neck and spring is essential to avoid 
failure from localized heating. 

Recognizing this need the special 
coiling equipment developed for “mi- 
cro-processing" was designed to pro- 
duce springs with far closer inside 
diameter tolerances than obtainable 
from ordinary coiling machines (see 
table below). 

Precision tolerances on I. D. sup- 
plied as standard without additional 
charge. will provide trouble free cur- 
rent carrying connection with a brush 
neck diameter no more than .008 
larger than the inside diameter of 
the spring. With such close toler- 
ances springs are easily assembled 
to brushes and carry the current into 
the brush with no more than two dead 
coils. Therefore, brush necks for 
shuntless brushes need be no longer 
than ys”, thus increasing the space 
available for active coils and improv- 
ing brush wear. 


TEST ADDS TO BRUSH LIFE 


Fractional H. P. motors used on ap- 
pliance and industrial tools usually 
require pressures in the order of 4 
to 5 lbs. per square inch of brush sur- 
face. Holding these pressures is a 
large factor in the length of brush 
life, and the ability of I-S to furnish 
BeCu"? brush springs to a load test 
of + 5%, or better than half that of 
conventional practice, is paying off 
in lowered maintainance costs and 
better motor performance, 


| FROM THE I-S LABORATORY | 


Of all brush spring materials, only beryllium copper has the combination of 
physical properties most closely approaching the theoretical ideal. 


Design Stress 

Torsional Modulus ..... Det 
Corrosion Resistance E 
Conductivity 

Heat Resistance 

Load Test Tolerance ... 
I.D. Tolerance 


Combination of high design stress and low 
modulus makes it possible to design springs 
for low loss of tension with brush wear, 
increasing brush life. 

Good corrosion resistance eliminates need 
for electroplating. 

High conductivity eliminates necessity for 
costly shunts in many applications. 

Producing to close load test tolerances in- 
sures correct brush pressure in every motor. 


Copper. 
70,000 
7.5 
Good 
28.0% 
Good 


+5% 


Good heat resistance maintains correct brus! 
pressure at higher normal and overload ten 
perature. 

Close I.D. tolerance assures snug fit on ever) 
brush neck, necessary for shuntless spring 
that carry current. 

Lower contact resistance between spring an 
brush is provided by Silvercote spring grad: 
beryllium copper wire used in all I-S brus! 
springs. 
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KENNAMETAL-THE ALL-AMERICAN CARBIDE 
nter ly a Natio Wide Uganzeton 


The ingredient that distinguishes steel-cutting Kennametal from 
other cemented carbides (the unique intermetallic compound, WTiC;) 
is an American invention, developed in 1937 by the president of 
Kennametal Inc. Using WTiC, as the key ingredient, he began mak- 




















m3 coo | 








ing Kennametal tool blanks, of graded compositions suitable for 
" different steel-cutting purposes, in a small plant employing twelve 
e persons, at Latrobe, Pa. 
E Kennametal soon became established as the tool material that 
d made possible machining of hard steel, accurately, at economy-pro- 
è moting speeds. In eight years its use has spread, until today Kenna- 
metal Inc. has grown to such stature that it successfully serves 
l hundreds of America’s major metal-working plants. 
: Kennametal Field Engineers are more at home in these plants 
E than in their own offices. Their on-the-spot "know-how" enables 
e Kennametal users to obtain optimum production from a tool material 
that has demonstrated amazing inherent effectiveness. Call on them— 
] they are at your service to help you get maximum output with mini- 
: mum — of carbide. 
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HOW YOU'VE GAINED FROM 


KENNAMETAL'S GROWTH | 
Kennametal—constantly improved throughout the years— sia KE N NAM ETAL 


now costs its users less than one-tenth of what it did when 
introduced. This price reduction has been achieved wholly 
because of increased production and improved manufactur- IIT 
ing technique—the very conditions that you can help to 
bring about in your metal-working plant, through proper KENNAMETAL 
utilization of Kennametal tools. 
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tube problems to this staff of experts 


abcock & Wilcox is a logical place to bring your 
mechanical! tubing problems—for a number of good 
reasons. 


First, because so many do bring their tube questions 
here—and have for 35 years—B &W can answer yours 
in the light of exceptionally broad experience in sup- 
plying both Seamless and Welded Tubing for mechan- 
ical uses. 


And ... this B&W experience embraces a wide range 
of analyses—from simple low carbons to high alloys; 
S.A.E. alloys, stainless and corrosion-resistant steels, 
carbonmolybdenum steels, special B&W Croloys. 


Because B&W makes both Seamless and Welded Tub- 
ing, it is in a position to match tubes to your mechani- 
cal uses without prejudice toward either type. B&W 
recommendations are therefore impartial—based only 
on what tubing is right for the job at hand. 


In the present range of steels available, designers are 
offered vast opportunities to effect worth-while short- 
cuts—in time and material—to better peace-time prod- 
ucts at lower cost. B&W metallurgists and technicians 
are always ready to help with technical data on tensile 
— structure and grain size, hardness and 
ardenability, on fabricating, heat-treating and ma- 
chining capabilities—to check such factors as yield 
strengths and elongation against service demands. 


Make the expertly-staffed B&W laboratory your "ques- 
tion and answer department" on tube problems. Do you 
have the new bulletin listing 120 proved uses of B&W 
tubing? Perhaps these present uses will suggest future 
savings. Ask for folder "Applications of B&W Tubes." 





Other B&W Products 


THE BABCOCK & WILCOX CO. 
85 LIBERTY STREET * — NEW YORK 6, N. Y. 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service * Water-Cooled Furnaces * Super- 
heaters * Economizers * AirHeaters * Pulverized-Coal 
Equipment * Chain-GrateStokers. * -Oil, Gas and Multi- 
fuel Burners * Refractories * Process Equipment. 
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Bearing Parts, Gudgeon Pins and Aircraft 
Engine Cylinder Liners shown above are 
among wartime uses for B&W Mechanical 
Tubing that suggest time-saving, cost-cutting 
peace-time applications. 


BABCOCK 









4 


Ss TUBE 
Div, 
VER Fay ^s, 





The experience of many designers has 
proved that the economical way to 
provide the advantages of clean air, 
economically, is to Dust- 
Stops* as a component part of the 


specify 


product. These low-cost, replaceable 
air filters are now used on many types 
of machinery and equipment to pro- 
tect precision parts against abrasive 
dust, to increase efficiency and to 
facilitate 


conditions. 


operation under adverse 
Dust-Stops are constructed of packs 


of glass fibers coated with an adhesive, 


How to design 


clean air into 


your products 


economically 


faced with punched metal grilles and 
bound on the edges with a fiber- 
board frame. 

filter medium is 
coated with a nonodorous, nonevapo- 


The Fiberglas 


rating adhesive having extraordinary 
wetting power. Each impinged par- 
ticle of dust is quickly soaked, acting 
as a wick to carry adhesive to other 
particles. Thus the adhesive remains 
effective until the filter is so heavily 
coated with dust that resistance to air 
flow calls for replacement. 

Because of their low cost and ready 


*T. M. Reg. U. S. Pat. Off 


availability from suppliers in nearly 
every community, Dust-Stops that 
have done their job can be easily and 
economically replaced. 

If you are concerned with either 
stationary or mobile equipment which 


.could attain competitive or operat- 


ing advantages by use of Dust-Stop 
Air Filters, write for complete in- 
formation today: Owens - Corning 
Fiberglas Corporation, 1913 Nicholas 
Building, Toledo 1, Ohio. 


In Canada, 
Fiberglas Canada Ltd., Oshawa, Ontario 


CUO B AIR FILTERS 


—a FIBERGLAS product 
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G PLATFORM Constant Grain Structure 


| | Eliminates Costly Processing 
Two single words best describe every bar of 


Wyckoff Steel C PRECISION PLUS. 
Precision, because every step of manufactur- 
ing is under constant laboratory-type control 
to provide uniform high quality. 
Plus, because of the wide technical knowl- 
; edge and top “steelmaker’s”’ skill found in the 
entire Wyckoff organization. 
Wyckoff engineers will be glad to apply 
these Precision-Plus qualities to your post war 
production problems. 
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WYCKOFF STEEL COMPANY ) > 


AMBRIDGE, PA. 
First National Bank Building, Pittsburgh 30, Pa. CHICAGO, ILL. 


3200 S. Kedzie Avenue, Chicago 23, Illinois NEWARK, N.J. 


Manufacturers of Carbon and Alloy Steels — Turned and Polished PUTNAM, CONN. 
Shafting — Turned and Ground Shafting — Wide Flats up to 12''x 2". 
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IT'S A MATTER OF MINUTES... 


` to preserve the 
life and appearance of 
new zinc with the 


ANOZINC i: 


Over 200 HOURS under A-N Salt-Spray tests 


ove that this inexpensive anodic treatment i PRF i 
m P . room temperature, is readily maintained with- 


out frequent additions; ATTRACTIVE 
COLORS to choose from; Clear Anozinc re- 
tains the lustre of new zinc; Yellow Anozinc 
gives a brassy, slightly iridescent finish; Black 
Anozinc where you want a deep rich black. 


protects the surface and appearance of zinc 
coatings that must combat outdoor exposure, 
aging and corrosion. Finishing in an Anozinc 
bath can be done in a continuous operation on 
wire, strip or sheets—or as a fast, final opera- 
tion on finished parts. 


If you're striving to preserve the appearance 
GET THESE OTHER IMPORTANT ADVANTAGES! of zinc surfaces—or obtain a better paint base 
—Anozinc will answer your problems. Let us 
have a brief outline of the application you are 


considering and we will provide full infor- 
Standard drying procedures are used. EASY mation. 


TO HANDLE because the bath operates at 


LOW COST because Anozinc salts are mod- 
erately priced. The operating cycle is short. 


OTHER U.C. PRODUCTS AND PROCESSES TO SERVE YOU 
CHROMIUM PLATING for wear-resisting, oil- yrUNICHROME STRIP for speedy removal of cop- € H e 0 M | i M 
retaining and other types of finishes. per, chromium, zinc, etc. 


*:"UNICHROME RACK COATINGS INCORPORATED 


AUNICHROME ALKALINE COPPER for smooth *UNICHROME STOP-OFF LACQUERS AND 
lustrous copper plating in a non-cyanide bath. COMPOUNDS 


UNICHROME Clear and pigmented LACQUERS 


vUCILON—corrosion-resistant coatings for pro- 
tecting surfaces against acids, alkalies, water, 


— aie gasoline and various corrosive chemicals. Waterbury 90, Conn. - Detroit 7, Mich. 


51 East 42nd Street 


XUNICHROME DIP for increased corrosion resis- New York 17, N. Y. 


tance of zinc and cadmium—without electric 
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Vulcanized Ruhber and Plastics Compan 


With the expansion of the Plastic Division, our research, 


engineering and manufacturing facilities are available to 


help manufacturers and fabricators overcome their ex- 


perimental and production problems on plastics as well as 
hard and soft rubber—from selection of the proper 


material to precise quality control that assures uniform 


adherence to specifications. 


Which is the best material for 
your part or product? 


PLASTICS? 
HARD RUBBER? 
SOFT RUBBER? 
WHAT COMPOUND? 


The chemical and physical properties of a 
material affect a product from design to 
actual performance. New plastics are con- 
stantly emerging. The properties of plastics 
such as Cellulose Acetates, Acrylics, Phen- 
olics, Polystyrene and Vinyls, for instance, 
differ a great deal. Research on rubber is 
continuing and new synthetic rubber for- 
mulas are being developed. When natural 
rubber returns, we will have a greater 
range of compounds. 


The material that is best for your part or 
product depends on the job it has to do. 







Plastics? Fine. But are you sure 


Hard or Soft Rubber won't 
do it better? 







Just as it made sense for us, with our 
molding experience, to go into the 
new plastics, it also made sense to 
continue our research and fabricat- 
ing on the older plastics . . . hard 
and soft rubber. In many applica- 
tions they work far better than any 
of the newer plastics, particulgrly 
where dimensional stability in the 
presence of heat, moisture and sol- 
vents is a requirement. 
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A certain type of plastic, or formula of 
hard or soft rubber; a metal or a combina- 
tion may be the best answer. 


It might pay us both to get 
together. 


We have the chemical and physical re- 
search and testing laboratories to help you 
find the right material. And we have a 
wealth of experience in fabricating molded 
forms. 

Starting over sixty with 
hard rubber, one of the first plastics, we 
have constantly sought to convert any new 
development in plastics to the mutual 
benefit of our customers and ourselves. If 


years ago 


yours is a volume product or part, chances 
are that our research assistance and facili- 
ties for efficient, large-scale production will 
fill your needs at reasonable cost. 

Just tell us where and how your part or 
product has to go to work, or give us the 
specifications. If we should find that the 
part or product doesn’t belong, economi- 
cally or physically, in any one of the wide 
range of plastics, hard rub- 
ber, soft rubber, or molding 
methods that we are set up 
to handle, we will frankly 
say so and recommend 
what we think is best. 











CHEMICAL RESEARCH AND TEST- 
ING. QUALITY CONTROL. 


This modern laboratory with com- 
plete equipment is at the disposal of 
our trained staff to help you select the 
right material and control the qual- 
ity of your part or product by testing 
for adherence to specifications in the 
various phases of production. 





PHYSICAL TESTING AND 
QUALITY CONTROL. 


A completely equipped physical test- 
ing laboratory checks your product 
from design to performance require- 
ments. Machinability, tolerances, 
hardness, dimensional stability and 
other physical properties are checked 
for adherence to specifications. 


VULCANIZED RUBBER AND PLASTICS COMPANY 


formerly . . . The Vulcanized Rubber Company 


Manufacturers of Rubber and Molders of Plastics 


General Offices : 261 Fifth Avenue, New York 16, New York. 


Works: Morrisville, Penna. 
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PRG SUCTION DE SIGN of the FUTURE 
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Men ... machines . . . resources—everything at Central 

Pattern & Foundry is skillfully coordinated to mass-produce 
smooth, satin-finish aluminum alloy castings, each alike as 
"peas-in-a-pod". Precision-cast to exact customer specifications, 
these identical castings made by the thousands is Central's 
every-day job. Such far-advanced facilities as X-ray inspection of 
castings and pyrometer-controlled furnaces under the direction 

of a veteran staff of engineers, metallurgists and foundry specialists 
assure production-run castings of the highest quality always, 

at lowest cost. Make it a point to call on Central for volume 


requirements in non-ferrous castings. 

Send for Valuable Pree Sook 
ON NON-FERROUS CASTINGS 

Engineers and other executives interested in 


aluminum castings will want the valuable data in this 


book for time-saving reference. Write ... it's free. 
CENTRAL 


INDUSTRY'S OUTSTANDING SOURCE FOR PRODUCTION-RUN ALUMINUM CASTINGS 


346 PRopucr ENGINEERING — OcronEn, 1945 











Mop T P 
fabricating costs 
with 





High Carbon Strip 





IT GIVES YOU 






J. Acurote response to heot treotment 


. Exceptional uniformity of gauge and width 









. Rigidly controlled chemical and physical properties 
r 






» Exact constancy of grain structure 


. Controlled Decarburization Limits as 


. Record of performance in war-front products that P 
assures a home-front preference 


— 
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PLASTICS FROM ANY ANGLE 


You could almost step around the corner, 


wherever you are, to investigate plastics. But 
to learn the real possibilities and every angle 
of a plastics application to your manufacture 
or product, follow these standards. 


Choose a responsible, well established source 
of information, one whose moulding experience 
is underscored by many intricate jobs but well 
balanced with constant volume production. Con- 
sider carefully an organization whose sole 
interest rests in custom moulding, in the cus- 


tomer's problem exclusively. Regard with favor 
the advantages to you of a concern whose 
entire facilities are under one roof (an ample 
one too), whose extensive injection moulding 
equipment is of its own design, whose own 
engineering, designing, die making and finish- 
ing forces can concentrate as one on your 
single problem. 


This description limits the counsel you seek, 
but it does lead directly to the door of the Trio. 


Custom Injection Moulding 
WORCESTER MOULDED PLASTICS CO. 


14 HYGEIA STREET, WORCESTER 8, MASS. 


17 East 42nd St., New York 17, N. Y. 
Export Office: 90 Broad St., New York 4, N. Y. 


FOR CUSTOM INJECTION MOULDING TRY THE TRIO 


x i 
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Made by regular production methods this part was thought to Made by the SINTEEL process from metal powder this part does 
be cheap and quickly made. But look at the one on the right. the job with same efficiency, costs 257: less and is made quicker. 


The one on the right costs 25% less 


Ana this part is only one example of the rates now unobtainable by any other method. 
money and time we can save you in the Precision is maintained, eliminating time 
manufacture of parts by the SINTEEL process. and labor for setup and machining. 

We've made contacts, electrodes, armatures, The SINTEEL process makes intricate design 
ordnance parts, pole pieces, sprockets, cams possible at low cost. 


and many other parts. If you use parts let us look at them. SINTEEL 


Most of these parts have been turned may save you time and money by eliminating 
out. at low costs and fast production costly castings, forgings or machining. 


¢= 


«a 
Sinlrrl 
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American Electro Metal Corporation 44 
o YONKERS 2, NEW YORK N 


Offices in Chicago, Dayton and Detroit 


? 
rs 
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nd reducing weight? Don't overlook. LR — ae 


‘Literature on designing, machining, and 2% 
possibilities of Magnesium Sand and Die Castings. finishing magnesium castiags—on request... 7” 


Superior engineers will be glad to cooperate with 
you. No obligation. 


DIVISION OF SUPERIOR BEARING BRONZE CO., INC.. BANKER STREET * BROOKLYN 22, N. Y. 
MAGNESIUM CASTINGS TO MEET U. S. ARMY & NAVY SPECIFICATIONS 
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Ithas already happened. ... One of the fine-grained N-A-X 

low-alloy steels — steels that have provided armor for 

tanks and landing craft, frames for all jeeps, and vital parts 

for scores of fighting vehicles — has been “‘beaten into plow- 

shares” to produce priority equipment for agriculture. 

The particular steel was N-A-X 9120, a carburizing grade. Its 

ready response to carburization and heat-treatment is utilized 

to produce a farm implement that is “tough to the core” and that 
has the required surface hardness to resist abrasion and wear. 


The conversion of an N-A-X low-alloy steel from tools of war to 
tools of peace is not surprising ... just prophetic. For the same wide 
range of desirable properties that made these fine-grained steels a 
great military material recommends their use in civilian products. 


GREAT LAKES STEEL 


Corporation 


N-A-X ALLOY DIVISION * DETROIT 18, MICHIGAN 
UNIT OF NATIONAL STEEL CORPORATION 


Pronucr ENGINEERING — OcronEn, 1945 





e You can get much useful information on the at the research laboratories of Electro Metal- 

physical properties of the high-strength cold-° — lurgical Company, and are part of a broad 

rolled austenitic alloy steels by writing for the development program to find new or improved 

technical publications listed below. ways of using stainless and other alloy steels 
All these papers are based on studies made — and irons. 


"The Stress-Strain Characteristics of Cold-Rolled Austenitic Stain- 
less Steels in Compression as Determined by the Cylinder Test 
Method” — describes a method for determining compressive strength of 
thin sheets of these steels; it is illustrated by curves from the tests on typical 
grades of stainless steel. 


“Effects of Low-Temperature Heat-Treatment on Elastic Properties 
of Cold-Rolled Austenitic Stainless Steels” — a 16-page paper, illus- 
trated by charts and graphs, on the results of various low-temperature 
heat-treatments on the mechanical properties of cold-rolled austenitic 
stainless steels. 


“High-Manganese Austenitic Steels’’ — physical data on new high- 
strength steel, for possible use in aircraft construction and in other light- 
weight structures. 


"Tension and Compression Stress-Strain Characteristics of Cold- 
Rolled Austenitic Chromium-Nickel and Chromium-Manganese- 
Nickel Stainless Steels’’ —a compilation of important physical data on 
Buy United States War Bonds and Stamps austenitic chromium-nickel and chromium-manganese-nickel steels. 


Erectro METALLURGICAL COMPANY Electromet 
Unit of Union Carbide and Carbon Corporation — 


30 East 42nd Street UCC] New York 17, N. Y. 
In Canada: Electro Metallurgical Company of Canada, Limited, Welland, Ontario Ferro-Alloys e Metals 
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YFINE SMALL TUBING 


WELDRAWN is 
Superiors Answer 


to Industry's Need for 
b [E STIR SS LL 


(MAXIMUM 0. D. 7 


—J p (Lu 
P 


p LI Big NAME IN 


"a mas 7 EL 
SUPERIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA , l B i 
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SUPERIOR — ssin v s analyses. WELDRAWN <& D> Welded and drawn Stainless, “Monel” and “Inconel”? 













SEAMLESS and Patented LOCKSEAM Cathode Sleevés 
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Adds Sales Appeal to 
Galvanized Sheets, Products, Parts 


IRIDITE Shuts Out 


Corrosion, Provides 
Firm Paint Base, too 


ERE is a new quick-dip process that opens up vast new fields 

of use for galvanized sheets, products and parts. Iridite not 
only balks corrosion, but holds paint or clear lacquer firmly, even 
on newly galvanized surfaces. Tests by several paint companies show 
that Iridite keeps zinc from fouling the paint . . . prevents formation 
of the soapy, chalky, underlying film that destroys adhesion. 
Galvanized products that have been Iridited take paint readily ... 


hold it permanently. 
Variety of Colors 


For many uses, Iridite serves as an attractive final finish. It is 
available in a large selection of fast colors which do not vary. 
Included are blue, green, red, bronze, black and olive drab. Because 
of Iridite’s excellent qualities as a paint base, all colors can be clear- 


lacquered for even greater durability, greater sales appeal. 
int 
a pon : i 
2 ads paint M Puts Crimp in Corrosion 


wly galv an 


on ne Send for free test panel and see for yourself how Iridite bans corro- 


sion on zinc die cast, zinc or cadmium plated or galvanized surfaces. 
using Iridite goes on with a quick dip of 15 to 60 seconds, is dried in a few 
Jridites 


seconds, permits immediate handling and shipping. Send for your 
test panel today. Write Rheem Research Products, Inc., 14310 


Standard Oil Building, St. Paul and Franklin Sts., Baltimore 2, Md. 


| 


Test IRIDITE Yourself 
(——t—— 1 «8 Mail Coupon for FREE Test Panel! 


14310 Standard Oil Building 
Baltimore 2, Maryland RHEEM RESEARCH PRODUCTS, INC. ext 


Gentlemen: Please send me a free panel of Iridite- 
treated zinc plate for laboratorv testing and full 
information and operating details 


Standard Oil Bldq., Baltimore 2, Md. 
Reg. U. S. Pat. Office 


Branches—570 Lexington Ave., New York 22; 20 E. Jackson Bivd., Chicago 4; 2411 Sichel St., Loe Angeles 


31. Distributors in; Waterbury; Grand Rapids, Detroit Cleveland; Los Angeles; Long Island City; St. Louis. 





HERE'S THE NEWS YOU'VE BEEN 
WAITING 4 YEARS TO HEAR! 
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IHE FACTS: 


For the first time since Pearl 

Harbor, all military require- 

ments have decreased, so that 

a considerable and increasing 
number of ''Lucite" methyl methacrylate resin 
sheets are now available for civilian use. 


ADVANTAGES OF “LUCITE”’ 


—need little introduction to 

fabricators. Crystal clarity, 

excellent optical properties, 

light weight, highimpact 
strength, ability to be formed into extreme con- 
tours, shatter-resistance, good electrical insula- 
tion, resistance to weather and aging. These 
are the reasons the Army and Navy have used 
"Lucite" so extensively as to cause us to in- 
crease production tenfold. These are the prop- 
erties that will again make peacetime products 
ia many fields more useful, more attractive, 
more salable. 


* 
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DID YOU KNOW — 


that in the medium and 

greater thicknesses 

*Lucite" methyl metha- 

crylate resin sheets now 

cost less than some other 
thermoplastics? There have been five price re- 
ductions during the war. 


DON'T DELAY. A great 
number of peacetime orders 
are being filled. We suggest 
entering your needs now for 
filling as soon as possible. 
Standard cast sheets come in sizes up to 40” x50’ 
in thickness from .060' up. Larger sizes can be 
produced on special order up to 54' x 78', in 
thicknesses from 0.125" up. Massive castings 
can be produced on special order in limited 
sizes with thicknesses of 1%" to 10’. For full 
information write E. I. du Pont de Nemours & 
Co. (Inc.), Plastics Department, Arlington, N.J. 


"16. U. $ PA 


BETTER THINGS FOR BETTER LIVING 
S THROUGH CHEMISTRY 





When the problem is to provide strength 
and toughness, and still keep weight 
down, investigate molybdenum steels. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING y MOLYBDIC OXIDE, BRIQUETTED OR CANNED « 
DATA ON MOLYBDENUM APPLICATIONS. i. À FERROMOLYBDENUM *"CALCIUM MOLYBDATE” 
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@ Your economical assembly 
costs with T&W Deep Drawn Stamp- 
ings may be traced to four things at 
Transue's— knowledge, experience, 
workmanship and adequate facilities. 
Double action presses up to 650 
tons, auxiliary presses of many types, T 


pickling, continuous annealing, 

welding, and other facilities make DESIGNERS 

the Transue plant exceptionally well AND MAKERS W | l L | A Mi N 
; É OF DEEP j 

equipped. Large users of deep drawn DRAWN 

stampings recognize this and depend STAMPINGS 


on the resultant quality and uniform- 
ity of T&W parts. 
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— — new booklet on 
Telnic Bronze contains complete technical 
information about this patented Chase 
copper alloy—its properties, machinability 
and typical uses. 


Here is a laboratory report—brief but in- 


Here's something 
. you'll want to look into! 


formative — on the first high copper con- 

tent alloy to contain high corrosion resist- 

ance, excellent hot workability, free- 

cutting characteristics, age hardenability, 

high strength and hardness. Engineers, 

product designers, buyers—anyone who 

specifies materials, will be interested in this 

booklet. Send for a complimentary copy of 

CHASE “TELNIC BRONZE.” Address Dept. PE-10. 


* Reg. U. S. Pat. Off. 


CHASE BRASS & COPPER CQO. 


— incorporated ~ 3 
Waferbury 9/, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY ff CINCINNATI INDIANAPOLIS a MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTA T! CLEVELAND KANSAS CITY, MO. 1 WMONNSIS. S NEWARK PITTSBURGH SEATTLE 
BALTIMORE DETROIT LOS ANGELES ad OFFICES . NEW ORLEANS PROVIDENCE ST. LOUIS 
BOSTON HOUSTON MILWAUKEE = NEW YORK ROCHESTER Í WASHINGTON f 


CHICAGO T'Indicates Sales Office Only 


This is the Chase Network —handiest way to buy brass 
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To the engineer or manufacturer who is always seeking 
ways of improving his product, we suggest a consideration 
of glass as a construction material! 


DESIGNED TO SOLVE 
SPECIFIC PROBLEMS 


The illustrations on this page show examples of Kopp En- 
gineered Glass developed to meet widely differing specifi- 
cations. It is readily apparent that these are not "shelf" 
items. For example, the small bead at the top of the page 
meets strict dimensional specifications, has a slight taper, 
and its coefficient of expansion matches that of the metal 
with which it is used. The glass ring in the second illus- 
tration combines a high degree of light transmission, close 
control of light rays, and high mechanical strength. 

Glass offers many desirable characteristics such as 
corrosion resistance, smooth surfaces, transparency and 
light transmission, hardness, abrasion resistance. In addi- 


tion, Kopp Engineered Glass can be made to provide high 


strength, impact resistance, thermal shock resistance, and 


HIGH COMPRESSIVE STRENGTH ^ other desirable qualities. 


If you are looking for ways to improve your products 
we suggest that you investigate glass. 


KOPP GLASS = 


SWISSVALE, PENNSYLVANIA 


Write for this informative brochure 
on modern industrial glass. 
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wherever wear 
is a factor... 


Nitralloy (4 into the picture 


In GIANT CRANKSHAFTS for 1600 hp. 
diesels, taking the thrust of pistons 8 
inches in diameter—or in the hair-spring 
pressure gate of a movie projector passing 
86,000 frames per hour—Nitralloy stands 
up, for Nitralloy is the hardest steel sur- 
face known. 

Nitrided Nitralloy has an approximate 
Brinell value of 900 to 1100—estimated 
from the Herbert Pendulum Test ... for 
testing Nitralloy with Brinell ball or 
Rockwell diamond point merely results 


Companies Licensed by The Nitralloy Corporation 
Watervliet, N. Y. 
Beaver Falls, Pa. 


Allegheny Ludlum Steel Corp 
The Babcock & Wilcox Tube Co 
Bethlehem Steel Co. 
Carnegie-lllinois Steel Corp 
Copperweld Steel Co 
Crucible Steel Co. of America 


THE 


New York, N. Y. 


in the shattering of the ball-case or point! 

Parts made from Nitrided Nitralloy 
maintain this extreme hardness too—even 
at temperatures as high as 750°F. More- 
over, Nitralloy ranks with the best rustless 
materials for resistance to atmospheric, 
and fresh or salt water corrosion. 

Find out how Nitrided Nitralloy can 
help put extra life and dependability into 
your coming peace-time products. Write 
for your copy of "Nitralloy and the 
Nitriding Process" and "Wear". 


Link-Belt Co 
Met-Lab, Inc 
New England Metallurgical Corp 
Pittsburgh Commercial Heat Treating Co 


Philadelphia, 


Bethlehem, Pa. 
Chicago, Ill. 
Warren, O. Queen City Steel Treating Co 


Rex & Erb 


Philadelphia, Pa. 
Boston, Mass. 
Pittsburgh, Pa 


Cincinnati, O 
Lansdale, Pa 


NITRALLOY 


CORPORATION 


230 PARK AVENUE 
NEW YORK 17, N. Y. 


Firth-Sterling Steel Co. 
Republic Steel Corporation 
The Timken Roller Bearing Co 
Rotary Electric Steel Co. ....Detroit, Mich. 
Vanadium-Alloys Steel Co. Pittsburgh, Pa. 
Atlas Steel Limited.... NR Welland, Ontario 


Operating & Accredited Nitriding Agents 
Commercial Steel Treating Corp. Detroit, Mich. 
Englehard & Kenny....... North Arlington, N. J. 
The Lakeside Steel Improvement Co.......Cleveland, O. 
Lindberg Steel Treating Co.........................Chicage, Il. 


McKeesport, Pa. 
Cleveland, O. 
..Canton, O. 


The Salkover Metal Processing Co., Inc 
Long Island City, N. Y 
Milwaukee, Wis 
Ferndale, Mich 


Wesley Steel Treating Co 
N. A. Woodworth Co. 


Ontario Research Foundation....Toronto, Ontario, Can. 


Manufacturers of Nitralloy Steel Castings 
Milwaukee Steel Foundry Div 
Grede Foundries, Inc. 
Warehouse & Stock 
A. Milne & Co. New York, N. Y 
Joseph T. Ryerson & Son, Inc............... 
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Plastic i Sve ‘ 
SYNTHETIC mt — 


RUBBER 


LL of those so-different materials in that swing are 


bonded by one adhesive! 


GLASS » | | It's Pliobond . . . that revolutionary, new, quick-setting 
[..3 


plastic adhesive . . . developed by American industry 


to solve wartime production problems. Pliobond 


STAINLESS 
STEEL 


= fe) solidly joins any materials... like or unlike . . . metals, 
plastics, fabrics, glass, rubber, wood, paper, plaster, 


leather. concrete, ete. 


ALUMINUM E "| With Pliobond most applications need no high pressure 
= or heat. For exceptional high shear strength, moderate 
pressure and 200-300°F. heat are sufficient. 


Other important characteristics of this remarkable 
new adhesive: it’s strong... permanent... withstands 
constant flexing . . . sets quickly . . . is immune to fungi 


. resists water, oils, and wax. 


And Pliobond is always ready to go to work. Because 
it is a one-part bonding agent, there are no fussy mix- 
tures... no exact weighing... no critical temperatures. 


It can be brushed, sprayed, spread or roller coated. 


Don't these amazing features give you ideas toward 
solving production problems? Write us for full tech- 
nical information on any application you have in mind. 


UNITED STATES PLYWOOD CORPORATION 
Exclusive Distributors 
Industrial Adhesives Division: 55 West 44th Street, New York 
Branches in Principal Cities 


PLIOBCND*" is a product of 
Pliobond for Home use will soon re | THE GOODYEAR TIRE & RUBBER COMPANY 


available at your neighborhood store 


*Trademark registered, The.Goodyear Tire & Rubber Company 
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POSSIBILITIES IN 


PLASTICS 


Familiar uses of plastics are being served again. Most sig- 
nificant, in suggesting the larger potential usefulness of 
molded plastics, wil be their successful utilization in 
applications where other materials have been used by 
custom or tradition. 

During the war years, plastics had to justify selection 
thru superior performance under field conditions. Mold- 
ing experience and techniques developed and improved 
during that period are now available to you thru this 
organization. 

If you seek product betterment, let us help you examine 
the possibilities in plastics. We have the most improved 
equipment for injection, transfer and compression mold- 
ing. Our production is varied, from simple molded parts, 
produced in volume on high speed injection presses, to 
complex assemblies, transfer-molded with 
metal inserts. Our experience and complete 

Above are examples of engineered plastics, facilities- from design to assembly—may ben- 


produced by us for military requirements. 


Their design and production involved mold- efit you. Get in touch with us. For information i Y 
ing techniques that can be applied advan- REG. U.S.PAT.OFF 


tageously to many consumer products. on our services, ask for Folder File PE 10. 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 


Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADAC-A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal 
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Dver 25 years' experience have given us an envi- 


able reputation for producing highest quality 


| castings. 
Our equipment is adequate for making castings 
O . 


Ü m up to 10,000 pounds each. Smaller castings made 
MINUM CAS! in sand or permanent mold. Why not select Harsch 


as your chief source of non-ferrous castings? 


THE JOHN HARSCH uides AND FOUNDRY CO. 


12502 BEREA ROAD CLEVELAND, OHIO 


Sales Offices: NEW YORK, CHICAGO, DETROIT, ST. LOUIS, PITTSBURGH, AKRON 
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A DRAWING BOARD IN 


flo .«» buf Acme Aluminum Castings Service 
e 


does include engineering design 


WE don't put our drawing boards right out on the of Acme engineers, you will gain the benefit of 
foundry floor. But Acme does offer a design service modern production facilities and quality control in 
which has proved helpful to many users of Acme the production of your castings. Acme facilities in- 
Permanent Mold Aluminum Castings. Acme engi- clude pattern and tool shop, as well as one of to- 
neers, through their long experience in making day’s most modernly equipped foundries. Close 
tools and patterns, and in working with aluminum ^ temperature control and rigid inspection methods 
and its alloys, can frequently suggest constructive guard the quality of every Acme casting. 


changes in design. Such a change may, for instance, Submit your castings problems to the Acme or- 
lead to the use of less metal with no sacrifice in ganization. You'll find that Acme experience and 
casting strength, and a saving to the customer. Acme facilities will help you enjoy higher produc- 


Whether or not you call upon the advisory service — tion rates and lower production costs. 


Cie ALUMI ALLOYS INC. 


DAYTON 3, OHIO 


New York: F. G. Diffen Co., 111 Broadway 
Chicago: Metal Parts & Equipment Co., 2400 W. Madison Street, St. Louis: Metal Parts & Equipment Co., 3615 Olive St. 
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`D t, t? STRUTHERS WELLS 
USING J 


ooo! TANGENT BENDERS 


Permit Saleable Designs 
Inexpensively 


There are three basic ways 
of designing a tangent 
bent enclosure. Designs 
may be readily altered to 
take care of compact ship- 
ping, greater ease of as- 
sembly and other specific 
limitations 


New and interesting va- 
riations in appearance re- 
sult from the use of tan- 
gent bent sections joined 
by moldings. 


The furnace jackets 
shown embody features 
characteristic of tangent 
bending. These features 
could be equally well ap- 
plied to gasoline pumps, 
air conditioning cabinets, 
wall cabinets, instrument 
cases, and innumerable 
other articles. 


STRUTHERS WELLS 
CORPORATION 


SPECIALTIES DIVISION 
TITUSVILLE, PENNSYLVANIA 
Plants at Titusville and Warren, Pennsylvania 
Offices from Coast to Coast 





\ 
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V-J Day marked the start of reconversion—and the release of DURANITE 
from its three-year confinement in war work. Both facts are of vital concern 
to you, for DURANITE—the high-speed production finish—simplifies your 
reconversion problem in finishes and it’s available now for every end use. 

@ DURANITE gives you real help in reconversion by its high-speed 
application, extra durability and distinctive sales appéal. Use it for finishing 


refrigerators, ironers, stoves and countless other metal products. 


DURANITES are plastic-base finishes made in various grades to meet special 
requirements—come in whites, clear, colors and any desired sheen. They may be 
applied by spray, dip or roller-coat and can be used with infra-red or convection 


heat. They cure in minutes! 


ZAPON DIVISION 
ATLAS POWDER COMPANY 


Eastern Sales: Stamford, Conn. * Western Sales: No. Chicago, Ill. 


SPECIALIZED PRODUCTION FINISHES... Doing Tomorrow a Nob Todag! 
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NEW DESIGN OR NEW PRODUCT in the making? 


Roebling offers just the right steel for your 
machines and methods . . . meeting the job 
requirements all the way. 

Uniform Roebling high quality is assured 
by precision control all along the line of pro- 
cessing. Identical physical properties are 
achieved in coil after coil by careful chemical 
analysis . . . by remarkably accurate anneal- 
ing and tempering methods. 

Perhaps you've a tough fabricating problem 
with strip steel. Roebling cold rolled strip 
comes to you with the workability and finish- 
ability your product requires. It will feed 
through forming, punching or stamping 
presses without hitch or halt without 
damage to dies. And its smooth rolled surface 


ff [77 


comes in several time-saving finishes. 

Round and shaped wires have the same de- 
pendable uniformity and dimensional accu- 
racy. In strength and spring, in finish and 
formability, you'll find them meeting exact- 
ing specifications. 

Call in a Roebling engineer for advice and 
help in making the proper selection. Or send 
a generous sample of what you require... 
we'll duplicate it exactly. Roebling steel prod- 


ucts are being made available by eased 
restrictions . . . write our nearest € 
branch for details. — 
JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


ELECTRICAL 
WIRES AND 
CABLES 


WOVEN WIRE 
FABRICS 


ROEBLING 


PACEMAKER 
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vou rip CARBOLOY 


CEMENTED CARBIDE 


IN THE STRANGEST PLACES 


One enterprising manufacturer 
tipped wire snippers with Carboloy 
Blanks; now cuts millions of pieces 
of spring wire .022" thick compared 
to a few thousand pieces with ordi- 
mary snippers. 


Reducing milk, blood plasma, coffee, 
etc., to powders requires spraying at 
a high pressure; wears nozzles 
rapidly. Carboloy nozzles increase 
life as much as 20 times. 


(TRADE MARK) 


At an eastern plant, steel knurling 
pins wore rapidly. Rolls jammed 
several times daily. Carboloy pins 
increased life over 100 times, kept 
machines running continuously. 


. 
In an aircraft plant machining 
S.A.E. 6310 bar stock on “Swiss” 
automatics, Carboloy bushings in- 
creased life of collets from 50 hours 
to over 1,000 hours. 


Coating welding rod caused exces- 
sive wear on die assembly. Carboloy 
dies, wire guides, and die holders, 
now permit continuous production 
for periods up to 40 weeks. 


Industry is finding many novel and 
profitable uses for Solid Carboloy 
Balls having high resistance to wear 
on such uses as ball mills, ball 
valves, testing machines, etc. 


ODAY you'll find Carboloy Cemented Carbide being used in the 

manufacture of, or as a part of, such diversified products as baby 
food, razor blades, castings, telegraph equipment, fishing rods, 
medicinal pills, etc. ` 

Because Carboloy Cemented Carbide has such extremely high 
resistance to many forms of wear, design engineers now commonly 
find its use the answer to many problems of abrasive, corrosive or 
erosive wear on many varied types of machines and product parts. 
Increased life of such parts, often as much as 100 to 1, is frequently 
obtained. 

Booklet WR-101-R, describing typical applications, sent free 
upon request. 


CARBOLOY COMPANY, Inc. 
11105 E. 8 MILE BLVD., DETROIT 32, MICH. 
Chicogo, Cleveland, Houston, Les Angeles, Milwaukee, Newark) Philodelphio, Pittsburgh, Thomaston, Conn. 


TO STOP WEAR ON MACHINES AND PRODUCT PARTS 


CARBOLOY 


(TRADE MARK) CEMENTED CARBIDE 


WEAR RESISTANT ALLOYS 
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CHECK LIST 


FOR BUYING BRONZE BAR STOCK 


Buy machined bar stock instead of rough bars. 
You will save money, time and tools. Rough bars 
require more machining, weigh more and often 
wreck tools. 

Buy bronze bars that are machined on all sur- 
faces...inside, outside and on the ends. Then, a 
quick finish cut is all that’s needed. 

Buy precision machined stock that is absolutely 
concentric... ready to slip into a chuck. 

Buy bronze bars that are made of long lived 


Bh» 


L 


2, 
M 
ð 


Um 


phosphor bronze such as Shook 664. This improved 
bearing alloy has greater load carrying capacity 
and is free from blow holes, cracks and spongy 
material because it is produced by Shook's exclusive 
die casting process which eliminates the possibility 
of shaft-wearing sand particles being present. 

Buy the size you need. Shook distributors carry 
over 400 stock sizes of bored bronze bars and over 
50 sizes of solid bars...all 13" long. 


All the facts on Shook products are shown in Catalog 45, Write for it todayl 


E 


GREENLAWN AND LAKE STREETS © LIMA, OHIO 
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Someone Said, 
"That's a Stamping Job for Presteel’’ 


The two pieces in this loud speaker as- 
sembly—about 12 in. dia.—had to be 
stamped fora press fit. Parabolic contours 
also had to be exactly right to throw the 
sound correctly. This sort of job is not 
done in a few operations (note peak 


in bottom of casing), but the costs 


Worcester 


710 Barber Avenue 


were still well within the desired limits. 
Presteel has established a reputation for 
producing stampings to close tolerances. 
Whenever you have a production prob- 
lem that might be handled on presses, take 
advantage of the advice and assistance 


offered by the Presteel engineering staff. 


SED STEEL CO. 


Worcester 6, Mass. 


ALLOY STEELS AND OTHER METALS 


COLD FASHIONED SINCE 1883 
Representatives in Alexandria Virginia, Buffalo, Canton Ohio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toronte 


370 
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Newest and Greatest Advancement 
in Low Loss Insulation 


F.A, 


Just as sound advanced motion pictures and as 
television is advancing radio, so the new improved 
MOLDED MYCALEX will advance the cause of elec- 
tronic engineers who seek ever-higher standards in 
insulating materials. 


New and exclusive methods of MYCALEX CORPO- 

RATION now enable us to mold MYCALEX to far more 

exacting specifications . . . closer tolerances, with metal 
inserts molded in and other refinements. 


Our technique affords a virtually endless variety of irregu- 
lar shapes that compare with molded plastics for smoothness 
and precision. Yet MYCALEX offers so much more in electrical 
and physical advantages. 


For example: greater strength and dimensional stability, 
freedom from cold flow, freedom from carbonization, imper- 
viousness to moisture and gases . . . ability to withstand tem- 
peratures beyond 400 C. 


Investigate the new uses and applications of this remark- 
able new advancement in MYCALEX. Get the facts about 
MYCALEX 410. 


AN CALEX 


TRADE MARK REC. U S PAT Orf 


MYCALEX CORPORATION OF AMERICA 


"Owners of 'MYCALEX' Patents" 


Plant and General Offices, CLIFTON, N. J. Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y 
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DO A BETTER JOB 


WITH ~ 


of Nickeloid 


have furnished new experiences in the many utility uses of 


* Wartime applications (pre-plated) Metals 


these economical metals. Zinc plated steel gave us pennies 
that conserved vital pure copper. Copper plated steel gave 
us bullet jackets that had a durable finish and which met 
exhaustive tests . . . yet at lower cost and with conservation 
of critical brass. Chrome plated metal mirrors served prac- 
tical uses on many fighting fronts. Our tint metal provided 
the raw material for embossed cable tags for the Navy. 
There is probably a peacetime application for Nickeloid (pre- 
plated) Metals in your industry. Let our representative give 


you more information. 


Sy 
% 
4 


AMERICAN 
NICKELOID 
COMPANY 


Establisbed 1898 
PERU, ILLINOIS 


NICKEL- CHROMIUM- BRASS- COPPER > ZINC 
Elsstro - plated YO ALl COMMON Base METALS 
ALSO LACQUERED COLORS > 


4 SHEETS AND COILS 9 
es, e 
AND LARGESI 








* >. A E 
Ss ^ PS 


use 3-M ADHESIVES 


for fast, effective repair 
of damaged hose 


This 3-M Adhesive offers a quick, sure method for 
repairing damaged fuel hose. The hose cover is 
scuffed, 3-M Adhesive is applied and the patch al- 
lowed to air dry. This formula is applied cold and 
does not require curing by heat. 

There are over 800 3-M Adhesives for bonding, 
sealing, coating, insulating and sound deaden- 
ing. Each formula has been designed to meet a 
specific requirement and to perform under specific 
conditions. 


SEND FOR FREE INSTRUCTION SHEET 
An instruction sheet explaining the steps in hose 
repairing is available to you. Write for it today and 


for a copy of our new manual “3-M Adhesives In 
Industry." There is no obligation. 


Minnesota 
Mininc ano 
ManuFacturinG co. 


INIRA E AUN a r ^N 


BRANCHES " Pa nT PEIO45 


ADHESIVE AND COATINGS DIVISION 


Send hose repair instruction sheet. [ | 
Send new manual "3-M Adhesives In Industry.” [ | 


Name Title 
Address 


City 
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Shuttles slamming back and forth at 
high rates of speed in textile looms must be 
able to “take” it. The toughness and resiliency of 


National Vulcanized Fibre provide long service. 


B 
mM 
lh. ww 


Ñ National Vulcanized Fibre 


On your products—or on your plant equipment—sur- 
faces of glass-smooth, naturally tough and resilient 
National Vulcanized Fibre give longer performance and 


more efficiency . . . at greater economy to you. 


This remarkable property, combined with its other 
outstanding characteristics—its lightness in weight, 
its good forming qualities, its excellent machinability, 
its high dielectric and mechanical strength, and its 
extreme resistance to wear and abrasion—make 
National Vulcanized Fibre adaptable to a wide range 


of industrial applications. 


You may see in this tough, versatile material many 
possibilities for your post-war projects. Write for full 
information now. Let one of our trained technical 
engineers show you hewNational Vulcanized Fibre 
can be used to advantagé mm your plant equipment 


and products. 


NATIONAL VULCANIZED FIBRE CO. "ores 
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E Absorbs Shock 


NS 
and Isolates Vibration 


UNDER HEAVY LOADS 


Where CONDITIONS are SEVERE 
Tailored to the “Vash... FABREEKA is made 


in a great variety of thicknesses to meet specifications. 
It is cut, formed and moulded to predetermined shapes 
and sizes . . . and it keeps its original properties almost 
indefinitely. Designing engineers for general industry 
are today giving increasing attention to the use of 
FABREEKA to reduce the destructive forces of vibration 
which cause metal fatigue and consequent breaking 


of machine parts. . . . By the isolation of transmitted 


vibration FABREEKA also helps to insure the accurate 
operation of precision machinery. 


Write for our Engineering Book: 
“FABREEKA FOR IMPACT SHOCK, VIBRATION AND NOISE” 


FABREEKA PRODUCTS COMPANY, INC, 
2224 SUMMER ST., BOSTON 10, MASS. 


New York Philadelphia Detroit Chicago 


VIBRATION and IMPACT 
ABSORPTION MATERIAL 
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A DES. 


“Compacting the grain” is no 


TO MARK PROGRESS 


LADISH DROP FORGE CoO. 


CUDAHY e WISCONSIN 


MILWAUKEE SUBURB 


Propuct ENGINEERING — OcToBErR, 1945 









ELECTRO-COATED ZINC, COPPER, 
NICKEL AND BRASS . HOT DIPPED 
TIN AND SOLDER . . LACQUER 
COATED IN COLORS . . UNCOATED 
PRECISION STRIP, CARBON AND 
ALLOY SPECIALTIES. 





















Precoated Thomastrip goes 
hand in hand with product devel- 
opment and production econo- 
mies. Thomas broadens the ben- 
efits of using cold rolled strip steel 
by offering you codted finishes 
which afford—die lubrication, in- 
creased die life, rust resistance, 
ultimate finish, and uniform coat- 
ing on inside and outside of parts 
difficult to plate. Your inquiries 
will be answered promptly— 
write today. 
















"b 










ra 


Cold Rolled Strip Steel Handbook 


Y ou will find this Thomas book valu- 
able. It contains price information, descrip- 
tion of finishes, standard tolerances, prod- 
uct illustrations, and informative tables. 
Send your name, title, and address on your 
company letterhead; there's no obligation. 
























THE THOMAS STEEL CO., WARREN, 0. 





COLD ROLLED STRIP STEEL SPECIALISTS 











ADVANTAGES 
OF FORGINGS 












1 Forgings conserve metal. The bulk of many parts may 
be reduced because maximum tensile and torsional 
strength is obtainable in forgings. 


2 Forgings lessen scrap because you can obtain uni- 
formity of physical properties in the exact degree de- 
sired. Practically no rejections result. 


3 Dead weight is reduced because forgings produce 
maximum strength in lighter sectional thickness. 


@ Forgings provide a welding adaptability of widest 
range for fabricating complicated parts from two or 
more forgings, and so facilitate rapid assembly. 






Forgings are shaped in closed dies and require a 
minimum of machining or finishing because there is 
no bulk of excess metal to remove, and freedom from 
concealed defects avoids loss from rejections. 


6 Forgings reduce accidents to men and machines. Free- 
dom from concealed defects is the outstanding charac- 
teristic that underlies their greater margin of safety. 





7 By the forging process, stamina is achieved through 
concentration of grain structure and fibre formation 
at points of greatest shock and strain. High fatigue 
resistance underlies dependable performance, and 
continuous operation over longer periods of use. 


We make drop forgings of all sizes, from a fraction of an ounce to 
10 pounds; from carbon, alloy and stainless steel, and from non- 
ferrous metals. 


Write us for booklets describing our standard line of SAE yoke and 
rod ends, container handles and barrel closures and send us your 
inquiries for custom drop forgings. 





The Trademark “N” is your guarantee of Fine Quality Forgings 


THE NATIONAL LOCK WASHER CO. 


DROP FORGING DIVISION 
Newark 5 
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OLMONQY 5 


Hard-facing protection against 
BOTH corrosion and abrasion 


@ COLMONOY No. 5—Rockwell C 45 to 50 
—is a valuable member of the Colmonoy group 
In spite of its hardness 


of hard-facing alloys. 

it possesses sufficient ductility to prevent crack- 
ing when applied. It can be machined with 
tungsten carbide tools and finished by grinding. 
This ductility of COLMONOY No. 5 is of prime 
importance when hard-facing many types of 
work where cracks are apt to develop because 
of irregular shapes and dimensions, particularly 


when hard overlays are required. 


COLMONOY No. 5 has excellent resistance to 
corrosion, and is only slightly less resistant to 
abrasion than COLMONOY No. 6, which qualities 
make it an excellent hard-facing alloy for use on 
pump sleeves, plungers, wear rings and other 
parts subject to combined corrosion and abrasion. 


$ P 'Et^C VP I.C AT 9 94$ 


COLMONOY No. 5 is a nickel base hard-facing alloy. 
Rockwell C hardness, 45 to 50. Specific gravity, 6.84. 
Melting point, 1950° F. Approximate composition: Ni: 
74-84; Cr. 8-13; B. 1.5-2.5; Fe. Si. and C. 9 max. 
OFFICES 
CHICAGO * 


DETROIT * NEW YORK © BUFFALO e 
* SAN FRANCISCO * AND IN CANADA 


LOS ANGELES 


TULSA 


Send for our 
New Catalog 
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fe DEADENING 
AND ACOUSTICAL 


FRICTION 
SURFACES 


UPHOLSTERY AND INTERIOR 
FABRICS. CAR AND AIRPLANE A 


a versatile material 
for product designers 


The application of finely cut textile particles as a surface coating, is a process 


every product designer should know ‘about. 


The effect of velvet, velour, 


suede, felt can be produced on almost any material: paper, cloth, cardboard, 
wood, plastic, glass, metal; in an endless variety of colors. Tell us for what 
product you are considering flock, and we will gladly advise you as to the 
method and probable results. Samples gladly sent. 


TYPICAL DECORATIVE USES 


Applied in various lengths and colors to wood, paper, cloth, metal, 
etc., the following effects are produced—SUEDE LEATHER— 
FURNITURE UPHOLSTERY FABRICS—-AIRPLANE AND AUTO 
UPHOLSTERY FABRICS—VELVET—VELOUR—MOHAIR. 


 RAYCOLITE" 


` Macerated Resin- 
ria 


This resin impregnated fabric offers plastics molders sub- 
stantial savings. Applicable to many types of articles of the 
phenol-formaldehyde type. Working sample gladly sent. 


TYPICAL FUNCTIONAL USES 


Used in airplane, auto and numerous other industries for—SOUND 
DEADENING—TEMPERATURE INSULATION—INTEGRAL GAS- 
KETS—SHOCK ABSORBING SURFACE—NON-MAR SURFACE 
PROTECTION. 


RAYA 


RAYON PROCESSING om 


— Fellera for Plasticos — £ 


diua Ss 


92 TREMONT ST., CENTRAL FALLS, R. I. 
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During the urgent production-for-war period, Seamless 
Steel Mechanical Tubing was one of the most critical 
items . . . because in its wide variety of analyses, sizes, 
shapes and forms, tubing saved millions of man and 
machine hours, and countless tons of vital steel. 

When Pittsburgh Seamless Mechanical Tubing can be 
adapted to the job in place of solid stock or forgings, such 
costly and time consuming operations as boring, rough 
cutting, finishing, grinding, etc. can often be eliminated 
entirely . . . measurably increasing production. Savings 
in tool wear, materials and handling likewise result. 

Remember that post-war profits may hinge on the 
balance of production efficiency! If you are not now 
tooled up for tubing your competitive production posi- 
tion may be adversely affected. Investigate the application 
of Pittsburgh Seamless to your post-war production 


problems, now. 


PITTSBURGH STEEL COMPANY 


1674 GRANT BUILDING, PITTSBURGH, PA. 


Pittsburgh (7 Seumiess 
MECHANICAL TUBING 


CARBON, ALLOY, STAINLESS STEEL 
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YOU CAN PLAN 


ANY FINISH 


MASONITE 


PRESDWOODS 


@ You'll find far more latitude 
in product design when you 
plan with the versatile Masonite 
Presdwoods* in mind. No other 
materials with comparable struc- 
tural qualities allow so many 
finishes. 

These unique hardboards pre- 
sent a smooth, hard surface, an 
excellent bond with paint, baked 
enamel or lacquers, and develop 
a handsome color pattern with 
waxes. They take and hold dec- 


380 


orative effects created by silk 
screen printing, etched rollers 
and the lithograph process. Too, 
decalcomania, fabrics and wood 
veneers can be laminated to the 
Presdwoods for rich-looking sur- 
face effects. 

made 


MASONITE 


Masonite Presdwoods, 


Propuctr ENGINEERING 


from the ligno-cellulose fibeis of 
exploded wood, can be fabri- 
cated with hand or machine 
tools. To learn how the qualities 
of Presdwood may be utilized for 
your products, write Masonite 
Corporation, Dept. PE-10, 111 
W. Washington St., Chicago 2, Ill. 


REG. U.S 
PAT. OFF. 


Products of the State of Mississippi 
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drive home the 
advantages of 


the extra-long life of 


AMEGORM ETAL 


makes it the aluminum bronze favored 
by over 2000 users 


Zemember Our national stockpile of tin has dwindled during the war years to the danger 


point. Engineers therefore have studied with renewed interest the possibility 
Aluminum of superceding tin bronzes with other alloys. 
Experience proves that aluminum bronze is a superior bronze for most 
Bronze uses where tin bronze has previously been specified. 

b dba fone The leader among aluminum bronzes is Ampco Metal — a special bronze 
of closely controlled quality, available in six grades of hardness. Ampco 

Metal lasts several times as long as ordinary bronzes under severe conditions 

of wear, impact, fatigue, corrosion. 

- is lower-priced than tin bronze Where lower first cost is essential, Ampcoloy aluminum bronzes provide 
— ee — a complete series of copper-aluminum-iron alloys of stamina and endurance. 
values than tin bronze Better industrial bronzes are being produced by Ampco Metal, Inc. 
——— Many pre-war standards of mechanical performance are obsolete today. 
than tin bronze Investigate aluminum bronze. Write for bulletins describing these modern 

alloys and their uses, 


is lighter than tin bronze 


s stronger than tin bronze 


has higher strength at elevated 
and sub-zero temperatures than 
tin bronze 


ontains only native metals — — Specialists in engi- A Metal, | 
copper, aluminum, and iron i neering — production — e ad "T — nc. 
finishing of copper-base The Metol without an Equal 3 
— is a good bearing alloy elley peris. 3 Milwaukee 4, Wis. 


Ampco Field Offices 
In Principal Cities 
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If you knew all there 
was to know about 


DESIGNING 
IN RUBBER 


Start your designers on the right track 


\ \ K. 2 Pd 
[- * j 
for reconverting to more com- X^ )) petitive peace- 
"ray 


p" 


time products. Equip with "Practical Design for Arc | 


Welding" and Hobart "Simplified" Welders to improve 
your product and cut production costs to a 
minimum. These three Volumes of 100 de- 


— 33 will help you improve your —— while 


— N 


EY 

— many a large industry. 

ET C 

—— 
UL 


open your eyes to the greater profits possible with good 


reducing the cost, as they have done for 


Sample pages of these design books will 


welding design. Sample pages are FREE, write for them! 


arc ar — — 


Pocket Guide 

Arc Welders. Con- 
tains valuable 
welding informa. 
tion you'll use 
daily. Write for it. 


HOBART BROTHERS CO., Box PT-105, Troy, O, | 


—FF E 
— 


= 


LIMITATIONS 
of 
RUBBER 


a 
{A Molded 


| HETIC 
d Rubber 
LE —T 


Sy 
LT 


8 


F YOU STARTED OUT to learn all about 
designing in rubber, it would be 
necessary to acquire complete knowl- 
edge of rubber types, rubber chemistry, 
limitations of rubber, as well as many 
other subjects. Normally, you can't do 
this, yet, you want the rubber parts 
you are designing to give 100% satis- 
faction from the standpoint of design 
and use . . . We would like to offer 
our Engineering assistance. Just tell us 
the facts about the rubber part you 
require, and let us supply you with 
the necessary data that not only will 
aid you in designing but will also 
assure complete satisfaction of the 
rubber part in use. No 

obligation, of course. 


Write today! 


RUBSER COMPAR YT 
815 East 79'^ St. * Cleveland 8, Ohio 
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Shaved 


POSSIBILITIES TO PROD 


A new development in tubing fabri- 
cation—CONFIGURATION—now 
makes it possible to incorporate 
unusual tubing shapes in your new 
product designs, without involving 
prohibitive manufacturing costs. 


Produced by Republic’s exclusive, 
patented process of cross rolling, 
round ELECTRUNITE Tubing can 
be Configured to many contours 
previously obtainable only on solid 
lathe-cut bars. Its limitations are 
sharp corners, sharp radii or under- 
cuts, which cannot be formed by 
cross rolling. 


mr 


7 


* 


With existing equipment, CON- 
FIGURED TUBING is limited in 
size to lengths of 20 feet, with out- 
side diameter up to 4" and wall 
thickness up to .165”. Smallest fin- 
ished size is %” O.D. by .035” wall. 
This size range will be extended 
as new applications for this rev- 


AEE E E 


Mechanical, Aircraft, Stainless Steel and 
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Furniture can be attractive 
and durable, too, These tu- 
bular steel table legs—pro- 
duced by Republic's exclu- 
sive CONFIGURING meth- 
od—provide wide design op- 
portunities for furniture 
manufacturers. 

The 5 designs illustrated are 
available in production 
quantities, 


= OPENS NEW 
CT DESIGNERS 


olutionary tubing are uncovered. 
For further detaiis on CONFIG- 
URED TUBING and its possible 
application to your present and 
anticipated products, write to: 


REPUSLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 
Export Department: Chrysler Bldg., New York 17, N. Y. 





EACH CAST OF A DIFFERENT BRONZE COMPOSITION 
: » » do they suggest a use in your Post-War designs? 


Write for new Technical Book, 
using your Business Letterhead 


AMERICAN MANGANESE BRONZE CO., 4705 Rhawn St., Philadelphia 36, Pa. 
NEW YORK CITY 35 Years’ Experience PITTSBURGH, PA. 


GOES ON /* 


*| might as well use 
a wooden spoon!" 


— 


We know how it is, Tom. Blurs and uneven lines And get this, Tom—Eldorado is dependably uni- 
and headaches. Use Typhonite Eldorado. How form in all degrees. A 2H is a 2H today, tomor- 
that pencil can draw! Crisp, sharp, dense lines row and always! Eldorado is a sweet pencil. Try it! 
— brilliant and true. No feathering or crum- Send for a free Comparison Sample now. Request 
bling in the softer degrees; no grit in the it on your business or professional stationery, 
harder degrees. Nice going! specifying degree. 


DIXON'S TYPHONITE 


ELDORADO 


PENCIL SALES DEPT. 20-J10, JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY 3, N. J. 
334 
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@ Taylor Forge, as your source of 
supply for steel rings, gives you 
these worthwhile advantages: 40 
years’ experience in forging and 
rolling annular products; the finest 
forging, rolling and machining 


equipment available; complete fa- 
cilities for all types of heat treat- 
ing; modern laboratory to verify 
specified characteristics. Here is a 
combination of “know-how” and 
facilities that is difficult to duplicate. 


Inaviries ore invited for rings from 12" O.D. up to 120" O.D. 


FORGED / 


RGE & PIPE WORKS 


ces & Works: Chicago, P.O. Box 485 
J Church Street Philadelphia Office: Broad Street Station Bldg. 


^ 








URBI DIE CASTINGS . . 


Your Answer to Stiff Competition 


Our war experience in cutting costs on 
quantity production of close tolerance die 
castings can help you meet the challenging 
problem of competition. Attractive-looking die 
castings of every shape, size and specification’ 
that require fewer machining operations are 
part of our every day production. Delivery 
schedules rigidly adhered to are your as- 
surance of marketing your product most 
advantageously. Our engineers are at your 
service for consultation at all times, without 
obligation. 


NN 
\\ 


S 
~ 
o 


N 


NN 
NW 


AN 
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HARNESSING WAR-TIME KNOWLEDGE 
TO PEACE-TIME ADVANTAGE 


7) 
NI orpora lion 


ZINC & ALUMINUM DIE CASTINGS 


614 South 21 Street, Irvington 11, New Jersey 
SALES OFFICES IN LEADING CITIES 


WRITE FOR THE NAME OF 
THE ONE NEAREST TO YOU 


Electric Iron base 
Die Cast in aluminum alloy. 
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A Silvery White, Corroston-Kesistant Alloy 
Capable of Wide Application to Product Design 


SEYMOUR NICKEL SILVER is an alloy of copper, nickel and zinc. The nickel content ranges 
from 5% to 30%, with 18% the most used. It has a silvery white color, good corrosion 
resistance and will take a high polish — qualities which make it an excellent base for 
silver, chrome and nickel plating. 


A very versatile alloy, it takes a wide range of ductility from dead soft to spring temper, and can be 
cold drawn, rolled, hammered, stamped or spun . . . usually without frequent anneals, though it can 
be readily annealed at any working point. May be had leaded for free cutting on lathe or screw 
machine. Samples and suggestions for its application free on request. 


THE SEYMOUR MFG. CO., SEYMOUR, CONN. 
NONFERROUS ALLOYS SINCE 1878 
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FOR EASIER FABRICATION 


AND LOWER COSTS —— 


2777. ter 


STAINLESS TUBING 


* You save 1596 to 40% with this type 
of tubing. 


Uniform walls permit easier fabrica- 
tion, fewer rejects. 


Lighter gauges can be used, for faster 
fabrication. 


You get all those advantages, plus the 
design features you expect from Stain- 
less Steel ... strength with light 
weight, corrosion and heat resistance. 


When you want the advantages of 
Stainless Tubing — at a saving — call 
Carpenter. We'll be glad to put our 
diversified experience to work on your 
engineering and fabricating problems. 
And meanwhile, ask for the Carpenter 
file folder of useful facts about Welded 
Stainless Tubing. It contains infor- 
mation on sizes, types and finishes 
available, and detailed engineer- 
ing data. A-note on your com- 
pany letterhead will bring it 

to you. 


THE CARPENTER STEEL CO. 


Welded Alloy Tube Division 
Kenilworth, New Jersey 


Are YOU the MAN? 


We want.. a man who would have 
liked to own his own business but is, 


instead, working for someone else; 


..a man with untrammeled engineer- 
ing imagination—able to apply a new 
principle to the mechanical design of 
electric switches for use in appliances, 
lighting fixtures, wall switches, timers, 
and other low-cost, high-volume serv- 
ices; 


. a man with the manufacturing 
experience to tool his designs for 
volume production. 


We have .. patents on a new elec- 
tric switch mechanism that can be 
made, in large volume, at low cost, 
and is adaptable to practically all 
existing applications in the domestic 
appliance, lighting, and general con- 
trol field; 


. ample financial resources to quar- 
antee the execution of your ideas in 
design and production; 


. progressive management, which 
includes nationally known industrial- 
ists. This is a new company whose 
products are not yet on the market. 


We offer ...an opportunity to use 
your engineering imagination on a 
large scale — to expand your own 
scope of activity in creative thinking; 

. salary large enough for comfort- 
able living; 


. a substantial interest in the busi- 
ness, with proportionate participation 
in its earnings. 


If you are the man we need, write today to 


P-147, Product Engineering 


330 West 42nd St., New York 18, N. Y. 


STAINLESS TUBING 
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lasts longer 


SELF LUBRICATING QUALITIES 
AND FINE SURFACE FINISH 


ENABLE GRAMIX TO OUTLAST 
OTHER BEARING MATERIAL 


Bearings, bushings, bearing plates, thrust 
washers and structural parts made of Gramix 
have longer life because their self-lubricat- 
ing properties make them exceptionally re- 
sistant to wear. Made by die-pressing and 
heat-treating powdered copper, iron, and 
other metals to close-tolerance dimensions, 
Gramix parts have a porosity which permits 
them to be impregnated with lubricants. 
Gramix parts take on an extremely fine, 
smooth finish during forming, hence they 
provide a perfect bearing and sliding sur- 
face. Because Gramix parts can be die- 
pressed in nearly any practical shape to the 
closest limits of accuracy, they eliminate cost- 
ly machining. Gramix is proving successful in 
hundreds of modern mechanisms, including 
washing machines, refrigerators, cameras, 
farm equipment, airplanes and electric mo- 
tors. Send us a sketch, blueprint, or written 
description and our engineers will help you 
determine how Gramix will cut your manu- 


facturing costs and improve the operation of 


> 


your product. 


THE UNITED STATES GRAPHITE COMPLE RMR SLE) PE L 
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"HERE'S A LOAD OF 
INQUIRIES, MISS DINGLE, 


and they’re all talking 
SPECIAL MACHINERY!” 


Reconversion to 

peace-time production 

depends on having the 

machines and tools needed to meet a deluge of V-Day orders. 
In the race for new markets and customers the manufacturer 
with up-to-the-minute equipment wins. Fenn-Built Special 
Machinery is a time, labor and money saver. Two big, mod- 
ern plants are ready to build Special Machinery and Tools 
for peace-time needs with war-time speed. 


THE FENN MANUFACTURING CO. 


HARTFORD, CONNECTICUT 








Get the help of this new aid 
to engineers—Photocopying! 


Handy new unit makes accu- 
rate, permanent copies of any- 
thing! Saves time, money, work! 


With APECO quickly make copies of 
BLUE PRINTS, PENCIL SKETCHES, 
LETTERS, SPECIFICATIONS, 
TRACINGS, DRAWINGS, GRAPHS, 
CHARTS (and over 100 others) 


Now, right in your office, make error- 

Photo-Copyer proof, low-cost photocopies—1-a-min- 

$ 5 5 a ute—of anything written, typed, print- 

A STE ed, drawn, or photographed—even if 

Copies sen” e^ d 3 Mn on both sides! APECO also makes new 

| copies of blueprints without tracings 

—or makes photographic tracings di- 

rect from any blueprint, drawing or 

sketch. No darkroom or technical 

knowledge needed—even a boy or girl 
can operate APECO. 


PHOTOEXACT 

C e Gn 4 / 

BE sn J— — Send for your free 1 
USED PHOTOCOPY EQUIPMENT Mad d) of this informative 


" book! 
...fells how APECO Photocopying can serve you 


Y r- 

See how you can save time, money, labor, and assure OYK 
accuracy with this most modern method of copying. D aL ad 
APECO'S 20-page, fully illustrated book gives you the WIIN 
story of Photocopying—shows graphically the “what” p, -—— 
and “how” of this amazingly simple procedure. Yours E 
without obligation. Write, today: / 
AMERICAN PHOTOCOPY EQUIPMENT CO, 

2849 N. Clark St., Dept. E105, Chicago 14, Ill. 

(Representatives in principal cities and Canada) 


g 


THE POWER OF A 
GOOD NAME PLATE 


Smartly styled, expertly made name 
and data plates by Robbins bring 
positive identification, enhanced ap- 
pearance and an extra advertising 
plus to any product. 'Manufacturers 
of heavy equipment and luxury utili- 
fies alike know the multiple advan- 
tages obtained from using Robbins 
Quality Name Plates . . . metal, 
plastic or metal with enamel. 


Write for free estimates and design 
suggestions for: Decorative Panels 
and Trims . . . Name ‘plates . . . 
Data plates. 


The Robbins Company 


ATTLEBORO, MASSACHUSETTS 


Manufacturers of Emblems and Plaques 
for over Fifty Years 


-HoDbY- | 


CLEVELAND 


To learn how a name 
plate con hel your 
product, send for your 
copy of “Name Plates 
by Robbins". 
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MODERN PRECISION WELDMENTS 
FOR u 
STUFF! 


Modern large-scale precision weldments, made possible by 
advanced techniques developed during the war, are already 
proving highly advantageous in the heavy machinery in- 
dustries. Special weldments, designed, fabricated and fin- 
ished at Warren City, are replacing steel castings in many 
important applications. In the Bliss Enclosed Press shown 
here, the crowns, beds and slides are now Warren City 
weldments, saving weight and increasing strength. High 
precision is assured by accurate normalizing, stress reliev- 
ing, machining and testing, with the finest and most 
modern scientific methods and equipment. 


Finishing a precision-tested Bliss press crown, 
fabricated from welded steel plates at Warren City 


WELDMENTS SAVE WEIGHT, ADD STRENGTH, 
IN FAMOUS BLISS INDUSTRIAL PRESSES 


Eliminate Pattern Costs available to you at Warren City Manufacturing Com- 
and Casting Defects! pany. Located in the heart of the Cleveland-Pitts- 
burgh industrial area, our huge seven-million-dollar 
plant contains every modern device for handling, 
cutting, fabricating, welding, normalizing, machin- 
the unusual production facilities and know-how ing, assembling and testing heavy steel machinery, 
parts and equipment. Whether, as in the case of the 
E. W. Bliss Company, your situation may call for 
redesigning your present steel castings to enjoy the 
many advantages of modern precision weldments, 
or whether your need is simply for extra production 
capacity without increasing the size of your plant, 
our engineering staff will be glad to offer you their 
recommendations without obligation. Write today 
for our illustrated brochure, including a complete 

listing of our modern and extensive facilities. 


WARREN CITY MANUFACTURING COMPANY «xx 


DEPARTMENT B 


Wholly Owned Subsidiary of 
RR 
WA EN, OHIO GRAHAM-PAIGE MOTORS CORPORATION 


IF YOUR PROBLEM involves the use of heavy steel 
castings or weldments, be sure you don't overlook 
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The full theory and method 


of PICTORIAL DRAWING 


for use In: 


€ drawing with instruments 
from shop drawings or 
design sketches 


© frechand sketching from 
shop drawings 


® making assembly stacks, 
"exploded" views, etc.. 


SEE IT ON APPROVAL 


10 DAYS FREE 


This book covers the entire range of pictorial drawing, 
from both the theoretical and practical points of view, 
for those who wish to do production illustration in the 
aircraft, shipbuilding, ordnance, automotive, or other 
industrial fields. The three forms of pictorial repre- 
sentation are clearly covered, with the sound basis of 
theory, methods of laying out and shading sketches, 
and practice material needed in acquiring proficiency 
both in exact mechanical construction and in the more 
rapid freehand method. 


INDUSTRIAL 
PRODUCTION 
ILLUSTRATION 


RANDOLPH PHILIP HOELSCHER 
essor of Genera) Engineering Drawing. 
University of Mlinois 
CLIFFORD HARRY SPRINGER 
ate Professor of Genera! Engineering Drawing. 
University of Illinois 
end RICHARD F. POHLE 
Major, U. B. Army, Chief of Base Shop Data Section, 
Rock Island Arsenal 


213 pages, 8'2 x 11, 
286 illustrations., 
$3.50 


Here is practically a self-study course in the pictorial drawing 
now being used extensively to expedite production in the machine 
industries. It shows how to draw views of machines, parts, 
fittings, assemblies, etc., from any angle of view, working from 
mechanical drawings, engineering sketches, and other types of 
material. The theory of the various projections, construction of 
pictorial views from them, accurate methods of perspective draw- 
ing, etc, are covered to give you a sound basis for work that 
will meet most exacting technical requirements. Also, the book 
shows how to employ short cuts, freehand sketching, and other 
more rapid methods. 


CONTENTS 


. Uses of Pictorial Drawing 
Lettering 

Orthegraphic Projection 
Orthographic Sketching 
Axonometric Projections 
Axenometric Sketching 
Oblique Projection 

- Oblique Sketching 
Perspective 

- Engineering Delineation 

. Sheding etc. 


SEE IT 10 DAYS ON APPROVAL 


s9ssssseeeeccesesseesc MAIL THIS COUPON eecccccccvecscsccencceesese 


McGraw-Hill Book Co., 330 W. 42nd St., New York 18, N. Y. 


Bend me Hoelscher, Springer. and Pohle—Industrial Production 
Illustration for 10 days’ examination on approval, In 10 days I 
will send $3.50, plus few cents postage, or return book postpaid. 
(We pay postage on orders accompanied by remittance.) 


Helps you produce 
the sort of drawings 
wanted for: 


—assembly guides 
—production planning 
—employee training 
—installation 
—maintenance guides 
—purchasing and material 
specifications 

—catalogue illustrations, 


2eneveen= 


Name . 

Address j 

City and State 

Position 

Company . ó i i : PE 
$ (Books sent on United States only.) 


S: 
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approval in the 
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TRACING CLOTH 
THAT DEFIES TIME 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear 


IMPERIAL 
ee dom Wi eld for i ec ve TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


HOT 
TIPS e 


he curve = 
2 versus conductivity 
showing the decrease of- 
ductivity in welding tips as thé” 
temperature is increased. "Hot 
Tips" mushroom, further de- 
creasing effective current due 
to the increased area of contact. 
The problem of "Hot Tips" 
can only be solved by the most 
effective application of water 
cooling. Short circulating tubes 
create insulating steam pockets 
on the inner-surface of the 
tip. Overheating is the result. 
Adjust-A-C “old holders utilize a circulating tube adjust- 
able to the depth of any length > This design has com- 
pletely overcome the 
oroblem of "Hot Tips" 
b releasing the water at 
the extreme end of the 
circulating channel. 
Steam pockets are thus 
eliminated and highest 
efficiency and longevit 
for the tip are — 
Write for full informa- 
tionon proper tipcontrol. 


CORPORATION 
65 Harper Ave., Detroit, Mich. 


Manufacturers of: 
A-COLD HOLDERS, SEAM WELDER WHEELS, 
SPECIAL ALLOY. FORGINGS and C 


Cad eae. 
( Sepp 


A 
Adjust-A-Cold Tube 


PROJEC- 
ASTINGS 


EJEC 


TION ar 


TOR TYPE ADJUST 
d FLASH WELDER DIES 


"Unusual Alloys for Unusual Applications” 
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WOMEN KNOW THE VALUE OF 


l Bo NOERIZING 


For many years homemakers have been in 
close personal touch with Bonderizing— 
rubbing elbows with it in their daily work. 
They knew when they made the purchase 
that the hidden quality of Bonderizing was 
under the enamel keeping their refrigera- 
tors, washing machines, air conditioning 
equipment, and other familiar household 


units, bright, shining, protected from rust. 


Bonderizing has had a very important war 
job to do. With this over, Bonderizing re- 
turns to peacetime service—assuring finish 
protection for our most important steel 
household equipment. 


PARKER RUST PROOF COMPANY 
2179 E. Milwaukee, Detroit 11, Mich. 


BONDERIZING. +» PARKERIZING PARCO LUBRIZING 


HOLDS PAINT TO STEEL INHIBITS RUST RETARDS WEAR 


PARKER Propucts CONQUER RUST 
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Before you decide 


—AXLI 
learn all the 


MODERN 
METHOD 


€ 5 to 25 times faster! 
€ Holds limits of .0005"'! 
€ Superior finish - achieved faster! 


€ Only simple jigs and fixtures! 
(Those required are made quickly and cheaply.) 


€ Automatic feed available! 
€ Saves set-up time! 
€ Cuts loading and unloading time! 


Thousands of tough wartime jobs have proved 
the overall superiority of this Modern machine 
method. A fast-moving abrasive belt, cooled and 
cleaned by a stream of filtered coolant, backed 
by platens that insure a true surface for your 
job, grinds, smooths, and polishes faster and 
finer than any other method you've ever tried! 


Thousands of individual cutting surfaces on 
each square inch of belt—free loading—bite into 
the entire surface to be worked! Equipped with 
automatic feed, the operator sets the cycle in 
action—and prepares the next load of parts, 
while machining is done automatically! You 
must investigate this better machining now! 


Write or Wire for Full Details 
TRY IT ON YOUR JOB! 


Send sample pieces for our Methods Study 
—No obligation 


MACHINE CO. 
2110-10 N. Salina St., Syracuse 8, N. Y. 


SF 4 


... 15 CUBIC FEET A MINUTE 


The No. l'4* is one of many blowers manufactured by the L-R Mfg. 
Div. with C.F.M's at 8000 R.P.M. ranging from 15 to 270. They will 
outperform many larger types and where size and weight are factors, 
they solve cooling problems presented by electronic tubes or circuit 
components in airborne communication units as well as in many in 
dustrial applications. 


*WEIGHT: 2 oz.; CAPACITY: 15 C. F. M. at 8000 R.P.M.; CON- 
STRUCTION: Housing of high impact phenolic plastic. Wheel 
is turbotype cadmium-plated steel; SIZE: 258" long x 61/64 
wide x 22” high. 


L-R MANUFACTURING DIVISION OF 


à (gm 


> — 
She Company 
— edis 


— 


15 NEW LITCHFIELD STREET TORRINGTON, CONNECTICUT 


SPINDLES > PODS 
Why It’s To Your Advantage To Connect The Two 


Pope has devoted twenty-five years to 
the design, construction and servicing 
of Precision Spindles. 


POPE stands for Spindles, 
and nothing else but! 
Why not experience for yourself the 
advantages of dealing with the or- 


ganization that has made Spindles 
their full time job. 


Simply get in touch with 


POPE MACHINERY CORPORATION 


abe T 
261 RIVER STREET « HAVERHILL. MASSACHUSETTS 
BUILDERS OF PRECISION SPINDLES 
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Tbis gas f c 
cabinet — E * 
Berger e: 
how sheet steel belps.. 


increase product 


eye-appeal. 


Attractive appearance— vital factor in determining the 
salability of many products—is readily obtained in 
cabinets, jackets and casings when made of sheet steel. 


That’s where Berger's complete, modern sheet steel 
fabricating facilities can help you. Backed by more 
than a half-century of experience, Berger craftsmen 
not only will fabricate your products properly—they 
will do it efficiently and economically, as well. 


— “ Studiis — —* 


i AL Un we Ale Fw Cc ca 


If you have any questions as to whether or not sheet 
steel can be profitably applied to your present or antic- 
ipated products, do not hesitate to bring them to 
Berger for a prompt answer. Berger engineers are 
ready to give you wholehearted cooperation and rec- 
ommendations based on past experience with similar 
problems. Write to: Berger Manufacturing Division, 
Republic Steel Corporation, Canton 5, Ohio. 


ENGINEERS AND FABRICATORS 


% 0 


Steel Shelving © Steel Lockers © Steel Office Equipment * Steel Library Equ 
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FOR BLACKENING 


STAINLESS STEEL 
STAINLESS IRON 
CAST and MALLEABLE IRON 


PX c BLACK 


PX is the result of exhaustive research to solve 
the pertinent ordnance problem of obtaining a 
durable, deep, uniform, BLACK finish on spe- 


cial irons and steels—at low temperatures. 


PX co FAST 


Immersion time is 10 to 15 minutes. Work is 
easily handled in baskets or on suitable fixtures. 
The PX bath remains extremely fluid and is 
operated at 250°F. 


PX cs INEXPENSIVE 


Low in cost, requiring only simple equipment 
and unskilled labor, PX offers tremendous pos- 
sibilities in a field which has been tedious, haz- 


ardous and uncertain. 


FREE... PX SAMPLES 
ON YOUR WORK 


Send us samples of your stainless-steel, stainless- 
iron, cast or malleable-iron products. We'll PX- 
process and return them—free of charge, with 


no obligation. 


Michevd Co., Ltd., Montreal 


iUd TIME WITH THIS FAST, PORTABLE 


SIMPLEX BLUEPRINTER 


If your production is held up waiting for blueprints from 
outside firms, then a Wickes Simplex Portable Blueprinter 
will solve your problem in a hurry. This speedy machine 
processes up to 48” per minute with a maximum width of 
42". For blueprints, Van Dykes or other special developing 
processes. Mercury vapor tube heats up in 55 seconds. 
Requires no experience—your office girl can operate. Low 
initial cost. Uses a minimum of electricity. Prints sheets or 
continuous rolls. Requires very little space. Write for com- 
plete information to: 


WICKES BROTHERS * SAGINAW, MICHIGAN 


510 NORTH WATER STREET 


Government-owned Equipment 


MUST BE RUST-PROOFED 
BEFORE LAY-UP 


Remember—you are required to rust-proof all Government- 
owned production equipment immediately upon termination of 
your war contract. 

Only rust-proofing products accepted under Ordnance Specifica- 
tion P. S. 300-4 are approved for this purpose. TECTYL is so 
approved and there is a TECTYL product to meet every re- 
quirement. 


TECTYL seals out moisture — protects against rust and corro- 
sion, for as long as two years, indoors and out. A little TECTYL 
covers a lot of metal. 


Don't overlook the value of TECTYL as a rust and corro- 
sion preventive on your peace-time products. 


Write today—tell us your corrosion problem and we'll send 
you a Tectyl bulletin with complete application data. 


TECTYL 
STOPS RUST 


VALVOLINE OIL COMPANY 
431 Main St., Dept. 31 J, Cincinnati 2, Ohio Refinery at Butler, Penn. 
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rp Here's a combination 
1t. that will stop a truck 


¿unit is a Bendix 'Hydrovac". A one-unit vacuum power braking system, it is 

jon trucks, tractors or buses equipped with hydraulically actuated brakes. It is a 

dem piston power master cylinder for transmitting hydraulic pressure to the brake cylinders. 

ause it eliminates the need for external levers or linkage, it must be absolutely dependable 

er all operating conditions. And, that is where those Sirvis leather packings come 

Bendix engineers had to be positive about the vacuum retention of the 

kings they specified. .. . So, they called upon Chicago Rawhide. Our Sirvis 

neering department developed the correct packings for the purpose, and two 

into each *Hydrovac" cylinder. Made from special, low friction 

vis Retan leather, they are treated to make them impervious to 

and oil. After submission to 24-hour temperature tests, ranging from 

PU to 160? F., they are given tests in which they must hold vacuum 

well as before the temperature trials. Obviously, the design of these * 
* f 


vis leather packings is specially developed for their purpose. If you " 4 a 





Je 


* an engineering problem involving unusual precision, particular 


Ssure or temperature conditions, or any other requirements 


A Product of 


packings, washers, boots, gaskets, or similar mechanical leather 
ducts, be sure to call upon Chicago Rawhide engineers. C H IC AGO RAW H IDE M AN U FACTU RI N G C 0. 


St as they have served Bendix and other industrial leaders, they 1305 Elston Avenue Chicago 22, Illinois 


i help you, too. .. . And, careful production control assures 







| unduplicated consistency of quality. 
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'* You Draw the Shape— 
PAGE Can Draw the Wire" 


PAGE shaped wire is now serving In- 
dustry in hundreds of ways. New 
uses are constantly being found. Ev- 
ery new application means simplified 
manufacturing, improved products, 
lower production costs. 


Today PAGE offers you the benefit 
of many years of experience in the use 
of wire in fabrication. PAGE can ad- 
vise you how to use wire, recommend 
what kind to use, provide the wire. 


For wire or information about wire, 


Get iu touch with Page! 


PAGE offers wire of high and low car- 
bon steels, various analyses of 
stainless steel, Armco ingot iron 
and special alloys in a wide range of 
tempers and finishes; section areas 
to .250" square, widths to 3%"; pack- 
aged in coils or straight lengths to 
meet your requirements. 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, 
Pittsburgh, Portland, Son Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN Sala & CABLE 
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SHOULD BE MADE OF 


Universal porcelain switch bases do not deteri- 
orate under the high temperature of an arc or 
corona, which in many other types of insulator 
materials would cause loosening of contacts 
and connections. Porcelain insulation does not 
carbonize, therefore flash-over and consequent 
dielectric failure is eliminated. Porcelain dissi- 
pates generated heat quickly which in turn 
forces evaporation of moisture which might 
be absorbed in an insignificant amount in the 
porcelain base. Universal engineers invite you 
to submit your insulator problems. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1545 EAST FIRST ST. * SANDUSKY, OHIO 
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GIVE LOW-COST PLASTIC PRODUCTS THE BEAUTY AND 
SERVICEABILITY OF SOLID PLASTICS WITH ROXYN 11CP 


Sturdy, low-cost plastics are just the thing for a wide 
variety of products. However, this type of plastic is 
frequently dark and non-uniform in color instead of 
having the light colored, bright finish so many appli- 
cations require. 


Take refrigerator door pans made of low-cost 
plastic board, for example. Giving them a bright, 
colorful surface is easy with ROXYN 11CP, coating 
for plastics. It heat cures quickly to a hard, mar- 
proof finish. Plastic on phenolic plastic makes a per- 


fect bond . . . which stays on permanently. It with- 


stands impact and resists staining by food acids and 
general kitchen abuse. 


Refrigerator applications are only one example 
of how ROXYN 11CP greatly broadens the use of 
low-cost molded plastics . . . speeds production . . . 
lowers costs. If plastics are part of your production 
planning, it will pay you to investigate its possibilities. 
Write to Department O56 for complete information. 


ROXALIN Gx. FINISHES 


P O R A TED 
ELIZABETH, F O NEW JERSEY 


PIONEERS IN PRODUCT FINISHES ENGINEERED FOR SPECIFIC PERFORMANCE 
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Alco 
Cold-Molded 
Plastics 


“KEEP COOL” 


IN HOT 


URN on the heat and give 

it rough treatment... 
neither will affect this cold- 
molded plastic cap. 

It is for use on electrical 
cords attached to portable elec- 
tric equipment. It will with- 
stand 600° F. and resist 
heavy impact. 

Aico offers expert engineer- 


SPOTS! 


ing and design service on com- 
pression, injection, transfer and 
cold molded plastics, and has 
30 years’ experience in preci- 
sion molding of plastic parts 
for widely varying uses. So, 
when you are planning plastics 
application, consult Aico on 
the comparative advantages 
of all molding methods. 


Over 2 million yards used by the Army 
to protect fighting-front maps against 
rain, dirt, mud, dust, and grease. 


Presto-Seal is a thin, flexible sheet of transparent plastic 
coated with a special pressure sensitive adhesive. It seals 
itself, with just a slight hand pressure, to almost any sur- 
face and becomes a waterproof, dirt-proof, 
washable coating that will protect and pre- 
serve the original. 


Presto-Seal has countless home front 
uses — protecting shop records, work 
sheets, charts, plans, book jackets, etc. 


Available in 
two surfaces: 


e Matte surface: 
on which you can 
draw, write, type. 
e Clear surface: 
crystal clear, 
smooth surface. 


@in rolls 24x20. 
yards, $8.33 per 
, roll. 

@ Samples cn re- -> 
quest. 


Our complete 224-page General Catalogue lists a 
complete line of drafting and art supplies, Write 
for it today. 


The Department Store of Art Materials 
ARTHUR BROWN & BRO. 
67 West 44th St., New York 18, N. Y. 
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DESIGN ENGINEER 


Preferably a graduate electrical engineer with 
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P-151, Product Engineering 
520 North Michigan Ave., Chicago 11, II. 


m 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston * Bridgeport * Cleveland 
Detroit * New York * Philadelphia 
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“Gated” for Mass Production... 
MOLDED « PLASTICS 


The unusual production technique illustrated here was no 






Lm P s — Story 


Turning out these pieces in mass production quan- . i r 
attin hit-or-miss proposition. Devised to overcome a problem of mass- 

tities w [1 2 d 

this job. e TTL EIU showed that a mold might be 


Id be 
i eces at a clip — if it cou eed iN 
ed to pe to distribute the injected limitations, also has many novel possibilities in the hands of 


— en skilled engineers and mold building craftsmen. It is this knowl- 
gineers thought it could be done. Starting out with 


sion, paying particular attention to the tote a ee — TI inim — à 
of the gates. The resulting pieces, produced O : 
. flat mold, gave each cavity a perfect fil, esi ie : s | "- ns : | 
balanced shrinkage in any TIE the —XX E arsinat aa 
channels, and produced clean pieces TIG e is — ventes E 
to mar their even dimensions. Using these E v | 
single injection - moldin machine turned out m — 
accurate pieces à day, filing the ordet in ume to pun 
this. another Plastics Success Story by TECH-ARI. 





production, it indicates that plastics molding, while it has its 






gat ; 
MTT ME LL A hehe 
plastic evenly to its farthe 







edge of the possibilities of plastics molding which helps TECH- 








come out with the right answers wherever dimensional accur- 
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TECHNICAL NOTES - These military knife handles were molded from a high-impact plastic, specified 
because of its tough, non-cracking characteristics, good appearance, and general resistance to wear. 





36th Ave. and 41st Street + LONG ISLAND CITY, N. Y. + Tel. AStoria 8-6050-1 
SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY 
PIONEER PLASTIC MOLDERS . . . Estoblished 1891 
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PLASTICS COMPANY 





TALIDE METAL... is a superior 
grade of Tungsten Carbide—de- 
veloped by us during the past 
fourteen years and manufac- 
tured today by our exclusive Hot 
Press Method. It has excep- 
tional density, strength and hard- 
ness and is ideal for application 
at wear points on tools, machin- 
ery and equipment. Our special 
process makes it possible to pro- 
duce Talide Metal wear strips 
in any length, die nibs and bush- 
ings with hole sizes up to 24", 
and tool tips with extra hard- 
ness and toughness. 

War plants all over the country 
are using super-hard Talide Metal 
to increase the output of all 
types of ordnance material proc- 
essed on lathes, grinders, draw 
benches, presses and other 
metal-working equipment. 
When peace comes, the extra 
advantages that Talide Metal 
offers of LONGER LIFE, BETTER 
FINISH, CLOSER TOLERANCE and 
MORE CONTINUOUS MACHINE OPER- 
ATION will make it possible to 
produce greater quantities of 
lower cost peace-time goods. 
Our experienced organization will 
gladly recommend where Talide 
Metal can profitably increase 
your production. Your inquiry will 
receive our prompt attention. 


TALÍDE 


TUNGSTEN CARBIDE T 


c 


TUNGSTEN 
CARBIDE 


METAL CARBIDES CORPORATION 


YOUNGSTOWN 5,0HIO 


a wo 


PARTS 


Kau STAMPING 
DRAWING and 
 BRAZING 


Yov, foo, can save by 


GOAT PRECISE-FORMED 
METAL STAMPINGS 


Induction brazing and machining 
operations can save you money by 
replacing many types of machine 
parts, castings and assemblies. New 
techniques in deep drawing elimi- 
nate the necessity of in-between 
annealing. As a result, we can pro- 
duce stampings, as well as assem- 
blies of stampings, that would have 
been regarded as impossible prior 
to the war. 


314 DEAN STREET 


Compare the costs! For- 
merly the part shown be- 
low was machined from 
tubing, an expensive op- 
eration involving the time- 
taking removal and waste 
ofalarge amount of stock. 


Í. 


Thisdeep-drawn shell,1 13/16"d 

x 4 3/8" is drawn without ex- 
nsive annealing, by the Goat 
recise-Formed Process. 


2 (0 


Stam thread ringshownabove 
is induction brazed to the shell. 


3. 


A thread is cut on the ring, 
completing the product. 


BROOKLYN ,N. Y. 


READY NOW 


The full text of the official report 


Atomic 
Energy 


FOR MILITARY PURPOSES 


@ This is the famous “sMYTH REPORT" 
as issued by Dr. Smyth at the direc- 
tion of Maj. Gen. L. R. Groves, in 
charge of the Atomic Bomb project. 

lı is a general account of the de- 
velopment of atomic energy under 
the auspices of the United States gov- 
ernment. 

“One of the most fascinating and 
important books published in our 
time. All the newspaper articles put 
together do not carry the impact of 
this sober, ‘semi-technical’ narrative 
exposition of the most revolutionary 
single development that any men now 
living are ever likely to know. De- 
serves the profound and prayerful 
consideration of every citizen of the 
United States.7 N. Y. Herald Tribune 


BY HENRY 
DEWOLF SMYTH 


Chairman, Dept. of Pbys- 
ics, Princeton Unirersity. 
Consultant to the ` Man» 
hattan District (Tbe cyp 
tic title given to the Atomic 
Bomb project by the U.S. 
Corps of Engineers) 


PRINCETON 


UNIVERSITY PRESS 


At your 
bookstore 


250 pages, containing all mlorma- 
tion released to date, 12 pbotos, 8 
drawings. Paper be zt $1.2 
Cloth Sonia $2.00 
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FOR ELECTRICAL APPLIANCES af & l TE Nu 


a OFFICE MACHINES OR INDUSTRIAL EQUIPMENT 


P I ad ; ^u You see above some of the equipment for injection and com- 
rm me. E. ia pression molding in the new Amos plant—where customers 
s dh get plastic molding jobs done the way they want them, 


NII Bl leo Nu LLL BC RI I exactly right. 


BATHROOM FIXTURES ÇI MEDICAL ACCESSORIES ~I o 


7A Anything £e Wats s 
Pactheal Plastic A pplicatron 


As you go through the new Amos plant from the material and 
molding rooms to the die shop and finishing departments— 
you are impressed with all the modern equipment and all 
the quality controls that watch over every operation on 
every job. Then, when you go to the engineering department 
and talk with the experienced men who plan Amos jobs, you 
understand why customers like to do business with Amos. 


From engineering to finishing, Amos does plastic molding jobs 
that go into many different fields. Whether it be a large or 
small component part for some machine or appliance—or 
an all-plastic product—Amos does the job completely—and 
does it rigbt. Just send us your drawings or write us what 
you have in mind to be molded in plastics. 


AMOS MOLDED PLASTICS * EDINBURGH, INDIANA 


Division of Amos -Thompson Corporation 
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Ingenious machine tool methods 
to help you get more from 


your shop equipment 


—to cut down idle time 
of machines 


—to increase your productive 
capacity and profits 


This manual of machine tool methods gives 
both standard practice and also many in- 
genious substitute uses developed to meet 
war production emergencies. It covers many 
different jobs in turning, boring, and other 
operations, giving full details of actual cases 
in which time and trouble, and even com 
plete hold-up of production, was avoided by 
applying machines to jobs they were not 
intended t handle 


A 
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Just Published! 


STANDARD and EMERGENCY 
MACHINE - SHOP METHODS 


By FRED H. COLVIN 


I ditor, Emeritus, American Machinist 


and FRANK A. STANLEY 


Editor, Western Machinery and Steel World 
333 pages, 5% x 8'5, fully illustrated, $3.50 


He s a mine of ideas for any machinist, in devising methods for han 
iling dificult or unusual jobs. More than this, by showing scores of usabile 
and adaptable ideas for using machines in different ways, the book gives 
nvaluable aid to the shop owner and.operator in saving production time 
when the normal machine for the job is laid up, busy, or otherwise nct 
available, and in profitably increasing the variety of work handled bs 


his shop 


Look up— 8 sections packed with 
—using multiple tools practical ideas— 


—building special machines tro !. Standard Machine Tools 
standard units Standard Methods and Machines 
Making Holes 
—mounting drills upside town Boring Machines and Boring Mills 
using weights for feedin’ spot-fac . Lathe Work 
ing tool . Milling Practice 


—turntable fixture m: .e from olo 7. Planing, Slotting, Shaping, and Machine 
flywheel Forging 


—improvised drilling machine for 8. Grinding Operations 
marine stern-tube liners 


emergency boring fixtures See it on approval 
milling on a boring machine With the 


boring on the radial drill 


scores and scores of ideas for 
boring, turning, milling, planing, grind 

ing, and other jobs at hand for reference 
te "cw with a flexi every one from the boss down to the ap 
—unusual jobs on the gear shaper prentice will find ways of doing the hard 
—cutting large gears on a slotter jobs and will be able to adapt many ot 
-profiling by breaching the suggestions to entirely new kinds of 
—metal sawing by frictional heat— work. Send for this yaluable book today 
and many others and widen your field of operations 


SEE IT 10 DAYS * SEND THIS COUPON 


y, McGRAW - HILL 
ON- APPROVAL COUPON 


McGraw-Hill Book Co., 330 W. 42nd St., New York 18, N. Y 


gear cutting on a horizontal bor 
ing machine 


lvin and Stanley Standard and Emergency Machine-Shop Method 
examination on approva In 10 days I will send $3.50 plus few 
ostage or return book postpaid (We pay postage on orders accom 

ash remittar ame return priril 


P.E. 10-4 
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CREATORS OF UNUSUAL INDUSTRIAL 


PAPERS 


Over 40 years experience 
f des gning and build ng 
hiq^ly technical Industrial 
Papers to meet proc 
and production require 
ments, Let our ressa’ 
laboretoriss find the p 

to fili your need, 


an CENTRAL PAPER COMPANY unc. 


A 
*. 


S 
HY D 2435 Lakeshore Drive, Muskegon 28, Michigan 





ROP-FORGINGS 


ANY SHAPE * ANY MATERIAL * COMPLETE FACILITIES 


Write for Free Forging Data Folder . . . Helpful, Informative 
J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y. 
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(reat in War... 


ADVANCE - 


| PRESSED METAL 
WC. INSTITUTE 


Greater in Peace 
—8 


DURING THE WAR incredible advances have been made in the technique of stan. ping metals 


and alloys and in rapid fabrication of pressed metal parts. 


NOW MORE THAN EVER before it is important for manufacturers, designers and engineers 
to “THINK OF STAMPING FIRST” for quantity, quality and economical production. 


THESTAMPING INDUSTRY for years has been a dominant influence in low cost quantity 
production. This Industry emerges from notable contribution to the demands of war with greatly 


enhanced ability to meet new problems in new ways. 


NEW WAYS to achieve smoother finished parts, lighter weight, greater strength, closer tol- 


erances, savings in time and labor can be yours — consult with pressed metal experts in your 
vicinity before you begin designing. 


PRESSED METAL INSTITUTE 


829 UNION COMMERCE BUILDING, CLEVELAND 14, OHIO 


The Pressed Metal Institute is a nationwide association of leading pressed metal manufacturers, organized to 
advance the art and to assist other industries to take full advantage of latest stamping methods and techniques. 


D 
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LAMINATED PRECIOUS METALS 


for New 
INDUSTRIAL USES 


Laminated wire can be shaped for any industrial use, sirable properties of base metals, precisely 
has application in many types of instruments and in where and as required. 


SHEETS any apporatus where corrosion must be prevented. Precious metal properties of corrosion resist- 


WIRE Typical uses include electrical contact strips, formed ance, electrical superiority, and durability 
TUBING plated springs, low cost electric wire (silver-coated ere obtained without solid precious metal 
2 steel), radio electronic parts . . . where expansion must costs. 
SOLDERS be held to a minimum. (silver on invar) . . . or any project Uniform maintenance of lamination ratios 
FABRICATED where electrical superiority, durability, or corrosion with no porosity, pit marks or defects. 
PARTS resistance is important. Finer, more lasting finishes than are other- 
AND Gold, silver, platinum and palladium or special wise obtainable in base metals. 
precious metal alloys laminated to base metal have To assist you in the application of our products to 
ASSEMBLIES made these things possible .... your products we are maintaining a staff of thoroughly 
experienced metallurgists, chemists, designers and con- 
sultants . . . an up-to-date research and testing labora- 
tory ... and a splendidly equipped tool room. These 
are all at your service to cooperate with your own staff 
to the full extent of our facilities. 


* The desirable electrical, mechanical or chemi- 
cal qualities of the precious metals have 
been added to the strength or other de- 


Your inquiries are cordially invited. Ask, too, for a 
copy of our new descriptive folder. 


y 


, PRODUCTS 


neers gu x SS 


MAKEPEACE COMPANY 
Main Office and Plant, ATTLEBORO, MASS. New York Office, 30 Church St. n 


ROMEC CAN GIVE YOU BETTER PUMPS ^) 


DURING THE WAR 


RD-5200-A Fuel Pump 


ES 
~e te 


AFTER THE WAR 
Photo Courtesy 
Pan American 
M Airways 

€ Why? Because ROMEC experience for nearly two * 
decades in building all types of pumps for aviation, marine, and industrial 
uses has kept this organization in the lead on technical developments. 
The engineering and production organization that pioneered the pumps 
that faithfully performed uninterrupted service from the first round-the- 
world flights to the last bomber on the line, is in a position to meet your 
pump requirements without guess work. 
We are ready for fast action and prepared to deliver the same record PUMP COMPANY 
breaking dependability that has so long been characteristic of ROMEC. 100 ABBE RD., ELYRIA, O. 
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SEARCHLIGHT SECTION 


( Classified Adrertixing) 


EMPLOYMENT 


susiness ; OPPORTUNITIES © 


——RATES—— 


UNDISPLAYED 


15 CENT3 a Worb. MiN!MU'M CHaucR $3.00 

Positions Wanted (full or part time salaried em- 
ployment only), !4 the above rates payable in 
advarce 

Boe Numbers—-Care of publication New York, Chi- 
cago or San Francisco offices as 10 words 

Diseount of 10% if full payment is made in 
advance for 4 consecutive insertions. 


(Used or Resale) 

DISPLAYED 

Individual Spaces with border rules for prominent 
display of advertisements 


The advertising rat» is $7.5@ per inch for all 
advertising appcaring on other than a contract 
basis. Contract rates quoted on request. 

An advertising inch is measured 7%” vertically on 
one column, 3 columns—30 inches—to a page. 


: EQUIPMENT 


(New advertisements received by October 19th will appear in the November issue subject 
to limitations of space available.) 


POSITIONS VACANT 


DESIGN ENGINEER-—An unusual opportunity 
with large internationally known manufac- 
turer of Air Conditioning and Refrigeration 
equipment for capable design engineer of 
refrigeration compressors and condensing units 
to work as assistant to chief. All replies will 
be confidential. Please outline qualifications 
P-998, Product Engineering, 330 W. 42nd 
St.. New York 18, N. Y. 
RESEARCH ENGINEER-—Unusual opportun- 
ity for capable engineer experienced !n de- 
sign and research work of air conditioning and 
refrigeration ecuipment to operate new modern 
laboratory for internationally known manufac- 
turer of Air Conditioning and Refrigeration 
equipment. All replies will be confidential 
Please give outline of cualifications. P-999, 
Product Engineering, 330 W. 42nd St., New 
York 18, N. Y 
WANTED: DEVELOPMENT Engineer with 
experience in designing, detailing anà pro- 
duction of electrical temperature, pressure 
and refrigeration controls Modern factorv 
located Central New York. Salary denendent 
on successful achievements. P-153, Product 
Engineering, 330 W. 42nd St., New York 18, 
Y 


T 


I 
WANTED—DESIGNING Engineer exnerienced 
in design and development of general heavy 
machinery, preferably graduate engineer. Ex- 
cellent opportunity with permanent, aggressive 
manufacturer in Western city, over 109.009 
population. Working and living conditions 
excellent. Give complete details in first letter 
as to cualifications, education. experience and 
compensation expected Enclose recent snap- 
shot. P-154, Product Engineering, 68 Pest 
St., San Francisco 4, Cal 
MECHANICAL 
vears ex"erience in 
dies for small blanking and 
tions Permanent position. State training, 
experience anà salary expected. C. Howard 
Hunt Pen Co. Camden, N. J 
WANTED ENGINEER with internal combhus- 
tion enxine experience capable of assisting 
chief engineer in the selection and application 
of the proper internal combustion engine plant. 
gas and diesel, including radiator, contrals 
transmission, etc., for use with excavating 
machinery Southeastern Wisconsin location. 
Steady postwar position with good oppor- 
tunity for advancement. Send complete state- 
ment of education and experience with first 
reply P-155, Product Engineering, 520 N 
Michigan Ave., Chicago 11, IIl. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS 4$2,500-$25.000. Re- 

conversion is creating lifetime opportunities 
now. This thoroughly organized confidential 
service of 35 vears’ recognized standing and 
reputation carries on preliminary negotiations 
for supervisory. technical and executive posi- 
tions of the calibre indicated, through a pro- 
cedure individualized to each client's require- 
ments. Retaining fee protected by refund 
Provision. Identity covered and present posi- 
tion protected. Send only name and address 
for details R. W. Bixby, Inc., 268 Delward 
Bldg., Buffalo 2, N. Y 


E 


with several 
and operation of 
forming opera- 


design 


. .Ñ42 000 20004 


WANTED 


Machine Tool Engineer 


Preferably with experience in hizh- production mill- 
ing and turning. Must have sales ability and he 
willing to travel in vicinity of Chicago. Give full 
outline of qualifications. 

P-149, Product Engineering 
520 North Michigan Ave., Chicago 11, TII 
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Curt E. Patton Personne! Engineers 
53 W. Jackson Bivd. Chicago 4 


offe Industry a confidential Personnel Serrice, 
seleting ami presenting men for positions open— 
on either a tee or retainer hasis, 

Outstanding men in Engineering, Pexim & 
Research. with legitimate reasons for seeking a 
chanae, are invited to file applications at NO 
CHARGE, in contidence, so we mays present their 
qualifications to vur clients. 


POSITIONS WANTED 


PRODUCT MACHINE Designer with 23 years 

experience in structural design, plate work, 
and stainless steel fabrication, for heavy in- 
dustries including textile, dairy and paper 
industries and A.S.M.E. code work. Fully 
capable of handling production of this equip- 
ment. Location Metropolitan area of New 
York. W.M.C. release can be obtained to start 
Oct. Ist. PW-108, Product Engineering, 330 
W. 42nd St., New York 18, N. Y. 





ENGINEER, MECHANICAL, desires responsi- 

ble position with small or medium sized 
company. Experienced in design, development 
and manufacture of special machinery, chemi- 
cal. hydraulic and foodstuffs e:uinment. PW- 
156, Product Engineering, 330 W. 42nd St., 
New York 18, N Y. 


MECHANICAL ENGINEER: wide experience, 

supervise, design, develop machines, electro- 
mechanical devices, rubber and synthetic 
moulding equipment; printing presses; paper 
handling; chemical processing e uipment. 
Plant layout. Resourceful. Supervise projects 
completely. Available now or later. Any 
location. PW-157, Product Engineering, 520 
N. Michigan Ave., Chicago 11, Ill. 


ENGINEER-EXECUTIVE: 
nautical background. 
years wel! rounded 
leading manufacturers and U. 
sign supervisory and 
ground. Cost- and 
supply and develop 


Mechanical—aero- 
Graduate. Sixteen 
experience with several 
S. N. Wide de- 
organizational back- 
production-minded. Wil 

post-war ideas to suit 
your manufacturing facilities. Will assume 
full responsibility. Qualified to be technical 
adviser to financial institution or estate having 
industrial holdings Position desired in or 
within 50 miles of Los Angeles. Established 
residence. Salary $8000.-$10,000. PW -158,. 
Product Engineering, 68 Post St., San Fran- 
cisco 4, Cal. 


INVENTOR: with several patentable ideas 

for post-war products in the television, air- 
craft and instrument fleliig seeks a connection 
with an organization interested along these 
lines Has several patents granted, others 
pending. Last four years in experimental 
development for war products Twenty-five 
years’ association with radio enterprises. Prac- 
tical experience in model shop methods. Prefer 
to locate in small community. Age 45, mar- 
ried. Start $5,000, with the future proportion- 
ate to efforts. PW-159, Product Engineering, 
330 W. 42nd St., New York 18, N. Y. 


The 
Fischer & Thomas Co. 


Product 
Designers 


Creative Ideas for 
Post-War Mfg. 


4815 Superior Ave., Cleveland 3, O. 
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POSITIONS WANTED 


INDUSTRIAL ENGINEER: Young. college 

trained engineer with 12 vears’ experience in 
chemistry. metallurgy, plastics, electronics, 
methods and development work would like to 
contact firm recuiring technical representative 
for fleld work either in Urited States or South 
America Teaching and supervisory experi- 
ence. Excellent knowledge of modern manu- 
facturing methods and processes, plus proven 
ability as an organizer PW-160, Product 
Engineering, 330 W. 42nd St., New York 18, 


DRAFTSWOMAN WITH 2% years mechanical 

drafting experience desires free lance or part 
time work. PW-161, Product Engineering, 
330 W. 42nd St.. New York 18, N. Y. 


METHODS ENGINEER, Licensed Professional 
Engineer. who has specialized in methods for 
low cost production is available, 40 years ex- 
perience, now employed. have recently speci- 
fied and purchased all machining. heat treat- 
ing. and auxiliarv equipment for a large De- 
fense Plant. Salary $8,000 per year. Address 
PW.-131, Product. Engineering, 330 W. 42nd 
St.. New York 18, N. Y. 
CHIEF ENGINEER. Eighteen years of broad 
experience in developing and designing port- 
able pneumatic and electric tools, small elec- 
tric driven mechanisms and light machine tool 
equipment. Electrical and mechanical engi- 
neer College graduate. Age 42 Experience 
include product, tool. and machine design. 
Practical man well versed in modern industrial 
designing. A chief engineer's position is de- 
sired with a small to medium size. industrial 
eeui"ment or similar line. PW.-134, Product 
Engineering, 520 N. Michigan Ave, Chicago 
11. TH. 


REPRESENTATIVES AVAILABLE 


MANUFACTURERS REPRESENTATIVE is in 

position to consider additional accounts with 
products which can be presented to industrial 
development and design engineers in the East- 
ern Wisconsin territory RA-137. Product 
Engineering, 520 N. Michigan Ave., Chicago 11, 
m. 


WANTED — MANUFACTURERS Representa- 

tion. Philadelphia Territory. 25 years ex- 
perience selling Industrials, Manufacturers, 
Railroads. Have well aprointed office. High- 


est References. RA-165. Product Engineering, 
330 W. 42nd St., New York 18, N. Y. 


—&0& 


Manufacturers for 
Industry Since 1875 


Special Machines, 
Jigs, 
Fixtures and Production work. 


Complete facilities 
to serve you. 


American Type Founders 
INCORPORATED 
Cowdrey Machine Division 
Fitchburg, Massachusetts 


OMIT 
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INVENTORS OR ENGINEERS 


if you have a metal product. patented or patent 
pending. or an invention beyond the idea stage 
on which you can turnish clear sketches and writ- 
ten description. write us fully about it. We may 
have an interest in common. Your rights will be 
scrupulously respected. 


NATIONAL MACHINE P^ODUCTS 
Cal. 


"MEMMEEEUL EHE 000 E EBEULUL000000 0000006 


MACHINE & TOOL ENGINEERS 


MACHINE & TOOL DESIGN * CONSULTING * OPERATIONS 


CONTRACT PRODUCTION MANUFACTURING 


PAWTUCKET, RHODE ISLAND 


mn mE — 


(Additional Employment Ads on pages 408 & 409) 
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Are You Adequately 


Represented 
In The Midwest? 


A Chicago organization of 
trained electrical and me- 
chanical engineers with 
ten years experience in 
sales promotion is seek- 
ing a line of electric con- 
trol or power transmission 
equipment. The members 
of this agency have close 
contact with the personnel 
of over three thousand in- 
dustrial plants and job- 
bers in this area, pio- 
neering the sale of indus- 
trial plant equipment with 
no previous acceptance in 
the market. 


TN 


arare enn 


If the services of this or- 
ganization would interest 
you on an exclusive 
commission arrangement 
write to 


KA-145, Product 


520 N. Michigan A«« 


TTT 


trea ten 


Exceptional Opening for 


SALES ENGINEER 


Metalworking Industry 
to cover Mid-West 


Selling Experience Desirable 
But Not Essential 


TTTTTTTTTPTTPPTTTTTTTITTTITIT] 


IIT] 


Nationally known manufacturer of pro- 
duction material wants man to advise 
customers on applications——not take 
orders—in the middle west area centering 
in St. Louis. Salary to be commensurate 
with experience. 


Requirements: Varied knowledge of metal- 
working production gained by plant work 
or selling; ability to travel away from 
home. Write in detail about background; 
enclose photo. Interview arranged at 
New York headquarters; expenses paid, if 
necessary. 


: Sw- 
I 30 West 


148, Product E g 
42nd St New York 15, N. Y 
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WANTED 
Graduate Engineers 


A progressive builder of precision ma 
hine tools located in the Middle West, 
has openings for two or three young grad- 

te engineers. One opening is for design 

where previous experience in a 
line is highly desirable, but other 
openings are available. If you would like 
to affiliate with a well-established com 
pany that is small enough so that indi 
vidual merit is bound to receive just 
recognition, write, giving age, educational 
qualifications, salary expected, and expe 
rience. Present employer will not be con 
tacted without previous permission 


P-143, Product Engineering 
920 N. Michigan Ave., Chicago 11, III 
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SALES MANAGER'S 
ASSISTANT 


A fine future open 
with long established 
maker of fastening devices. 


A real opportunity for a man who is 
(1) experienced in sales operations 
through industrial supply outlets; (2) 
an able sales correspondent; (3) free 
to travel out of New York headquarters 
occasionally: (4) willing to "work up" 
to a major executive post. Good start- 
ing salary, depending on experience 
and ability. Write fully about your 
background. Enclose photo. Interview 
in New York, expenses paid, if neces- 
sary. 


SW -141, 
West 


Engineering 
York 18, N. Y 


Product 
42nd St., New 


330 
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WANTED 


SALES REPRESENTATIVES 


Established speed reducer, precision cut 
gear, special drive and special parts 
manufacturer wishes to add a few es- 
tablished sales representatives. 


Men selected will be paid on commission 
basis, must own auto and maintain office. 


Our products are extensively advertised, 
and our post war developments will afford 
the right people opportunities of great 
scope. 

RW-142, Pr 

520 N. Michigan 


oduct Engineering 


Ave., Chicago 11, Il! 


""High caliber Swedish Sales Engineer (speaks 
Swedish, Russian, English, German) seeks ex- 
clusive representation of high grade American 
Machine tool companies for Sweden and Scan- 
dinavia. Will arrive soon in U.S.A. to cpen 
negotiations with interested concerns.  Re- 
plies should be accompanied by a complete 
description of tools manufactured. 

RA-152, Product Engineering 
330 West 42nd St, New York 18 


, 
————————————————: 


PROFESSIONAL SERVICES 


ASSOCIATED ELECTRONICS 
CORPORATION CONSULTING 


ENGINEERS 


v Engineering Service for all Industries 
RESEARCH MANAGEMENT 
DEVELOPMENT PRODUCTION 
DESIGN PUBLICATIONS 
132 Nassau Street, New York, 7, N. Y. 
251 Kearney Street, San Francisco, 8, Cal. 


Atlas Tool & Designing Co. 
CONSULTING and PROCESSING ENGINEERS 


Staff of 300 skilled engineers, designers of tools, 
products, special automatic machinery, complete 
production lines. 


Castor & Kensington Aves., Philadelphia 24, Pa. 


JOSEPH STILES BEGGS 


PROFESSIONAL BNGINKER 
Consultant in 
Optical and Mechanical Design 


Box 161, 
8t. Louis 21, 


Ferguson Station 
Mo 


DESIGN, Inc. 


of California 


INDUSTRIAL DESIGNERS 
Models 
Engineering Services 
27, 672 S. LaFayette Park P 


Los Angeles, 5, Cal. 


THE FRANCIS COMPANY 


ENGINEERING CONSULTATION AND SERVICE 

Mechanical design, development and engineering. 
Product design, creation and development. 
Plant layout and engineering. 
Production process machinery. 
Design, layout, and detail. 

Wire or write 

Dearborn St., Chicago 4, 

Telephone HARrison 4221 


347 8. Ill. 


PAUL E. GERST & CO. 


Consulting Engineers 
SPECIALISTS IN 
ELECTRICAL PRODUCT DESIGN 
El. Machinery, Apparatus & Applications 
El. Appliances, Hi-Frequency Apparatus 
Electronics, Radio Communication. 


205 W. Wacker Dr. Chicago 6, Ill. 


Propuct ENGINEERING - 


Industrial Design Company 


Consultants & Designers 
Creative Styling 
Machine Design 
General Drafting 
1732 


Product Design 


P. O, Box No Phila. 5, Pa. 


Lancaster, Allwine & Rommel 


PATHNTS & TRADE MARKS 
Interesting booklet concerning Inventions, Patents, 
Trade-Marks and Copyright, together with Sched- 
ule of Government and Attorney's Fees, sent 
without obligation. Simply ask for ‘‘booklet and 


schedule.” 
Established 1915 
Suite 461, 815—15th St., N.W., Washingten 5, D.C. 


H. G. MUELLER 


— Bngineers. — 
PRODUCT DESIGN 
New Ideas and 
Developments in 
Mechanical Engineering 
30 YEARS’ EXPERIENCE 
With Leading Products 


649 Hilltop Road. Erie, Pa. 


SPENCE - RIGOLO 


DESIGNERS 


SPECIALIZING IN 
PRODUCT STYLING 


677 Fifth Ave New York 22, N. Y 


H. G. WEIGHTMAN & SON 


Consultanta 


HI-FREQUENCY 
SILVER SOLDERING 


VACUUM DEVICES 
GLASS WORKING 


76 Sylvan Street, Danvers, Mass 


CONSULT 
THESE SPECIALISTS: 


Let them save your time by 
bringing their broad experi- 
ence in their specialty to 
bear on your problems. 


1945 


- OCTOBER, 
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in old established manufacturer wants i 
graduate electrical engineers with de- i 
sign experience in subfractional A.C. i 
and D.C. motors. Also mechanical de- 
signers for small power operated de- É 
vices. Permanent and responsible po- 
sitions for qualified men. Location 
North Central Ohio. For personal in- 
terview, please write giving full details 
including salary expected. All replies 
confidential. 


oseeenereneenaesesenessee: 


P-150, 
520 North Michigan Ave., 


Product Engineering 


Chicago 11, Ill. 


MNnenenenenececnneecsescoesersescecsene: 
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ANTED 
INDUSTRIAL DESIGNER 


Must be top-notch. Rendering, styling, successful 
product experience important, plus ability to meet 
clients and handle accounts. Excellent permanent 
future, high salary. Write or visit our office 
nearest you. 


J. CORDON LIPPINCOTT & CO. 
500 Fifth Avenue, New York e 
230 ,North „Michigan Avenue, C cago 
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DRAFTSMEN— DESIGNERS 


Needed in the Development and Re- 
search Department of an old established 


i 
i 
i 
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and progressive Chicago manufacturing 
company. Excellent opportunity for men 
with ingenuity and designing ability. Ex- 
perience in drafting and designing small 
mechanical and electrical devices is re- 
quired. Engineering degree desirable but 
optional. 


P-144, PRODUCT ENGINEERING 


R x ——— 


The Timken 
Roller Bearing Co. 


AT CANTON, OHIO 
has several openings 
for design engineers 


The work offers op- 
portunities for per- 
manent connections 
leading to engineer- 
ing sales and service 
positions. 


NOLEOERERUREGOEOOEOEOUEUDANOEREDONGOREDEGEODOROEOEOEDEEOEOSOOEOROOGUEEOADOEGOEEOOSOSOGSOSOOERSENOGDEREROOSEGOROOGOESOGDAOROROGDERORUEROEOSOEOREEOSOROROHOROGOOROORGUGORDOROOOROEGEREGROAOOROROHONORGERDSSAOeEDeReOeEsEOSOSES, 


Send details of your experi- 
ence, technical training, previ- 
ous earnings, salary require- 
ments and photograph with 
your application to the Vice 
President of Engineering. 


Why Don't YOU 
Get In On 
THE GROUND FLOOR? 


We offer “dream” jobs 
to men skilled in any of 
the following classifica- 
tions: 

Radio Engineers 
Electrical Engineers 
Mechanical Engin'rs 
and Stylists 

Product Designers 
Model Makers 
Mech. Draftsmen 
and Designers 
Gadgeteers 
Actuation 


FOLLOW YOUR HUNCH! 


P-162, Product Engineering 
520 North Michigan Ave., 
Chicago 11, Il. 
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520 N. Michigan Ave., Chicago 11, Ill. 
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WANTED 
Product Development Engineer 


Must have wide experience in appliances plus 
imagination and versatility. Unusual opportunity 
for a really creative designer with sound ideas. 
Excellent future, High salary. 


J. GORDON LIPPINCOTT & CO. 


500 Fifth Avenue, New York City 
230 „North Michi an Avenue, Chicago — 


Just say: 
‘Information, 


please” 


whenever you need equipment or 
services not advertised in a par- 
ticular issue of this magazine. 


Each issue is only part of the 
complete service we are organized 
and glad to render to reader and 
advertiser, alike. We want you to 
consider this publication your pri- 
—7— source of information in this 
held. 


PRODUCT ENGINEERING 


330 West 42nd St., New York 


WANTED 


PRODUCTION-INVENTORY 
CONTROL 


Old established manufacturer of au- 
tomatic pressure and liquid level con- 
trol equipment needs experienced pro- 
duction man who is capable of super- 
vising setting up and operation of com- 
plete inventory control system. 
Permanent position for right man. 
State qualifications, past employment, 
salary expected, etc. in first letter. 


P-120, Product Engineering 
520 North Michigan Ave., Chicago 11, Ill. 
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CHEMICAL ENGINEER 


WANTED 


By well-known metal producer—must have 
thorough knowledge of electro-chemistry for 
development and sales work on electro- 
deposition and plating. Work involves some 
travel and liaison work with laboratories 
and plant. Applicant must be energetic, co- 
operative and have sound technical ability. 
Should have practical experience in plating. 


Address 


P-163, Product Engineering 
330 West 42nd St, New York 18, N. Y. 
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WANTED 


Tool Designer and Draftsman 


To take charge of drafting room for firm 
employing 300 people, manufacturing pre- 
cision line of hot upsets, hot forged bolts, 
drop forgings, and turret lathe parts. Must 
have thorough knowledge of MA 

such as heading, threading, g. 
ing, etc. Must be willing to spend at i 
half of time on board designing tools and 
fixtures. Minimum requirement of 6 years 
designing and planning experience. 


Contact A. J. Reynolds, 


RHODE ISLAND TOOL — 


148 West River St. —— 1 
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WANTED 


PRODUCT ENGINEER 


Attractive opening with progressive. 
well-established eastern manufacturer 
for energetic, young product and de- 
velopment engineers. Engineering edu- 
cation and manufacturing experience in 
die casting and die design desired. Also 
man with experience in the design of 
production tocls. Write full details of 
qualifications. 


P-146, Product Engineering 
430 West 42nd Street, New York 183, WX. Y 
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Why an OZALID machine 


increases in value from year to year 


1935 4 types of OZALID prints 


€* Reasons enough to install an Ozalid machine then. (Thou- 
sands did!) 

For the first time, it was possible to reproduce an engineering 
drawing, office form, typed sheet, etc 
ferent types of prints. 

Not negative prints—but easy-to-read positive prints... with 
black, blue, red or sepia lines or images on white paper. 

And this versatile, new method was faster, simpler, more eco- 
nomical than any other! 

It allowed every Ozalid user to produce the desired type of 
print in seconds ...in clean, compact equipment installed right 
in the drafting room or office. 


1945-10 types of OZALID prints 


€ Since 1935, Ozalid has created product after product—which 
can be processed in the same unique manner in any Ozalid 
machine. 

So that today you can make 10 types of prints ... and use them 
in innumerable ways. Ways you will consider all the more amaz- 
ing if you've been seeing, using, and “stretching” only one type of 
print! 


1. Black-line 6. Transparent Cloth 
2. Blue-line 7. Transparent Foil 
3. Red-line 8. Opaque Cloth 

4. Sepia-line Intermediate 9. Chartfilm 

5. Transblack Intermediate 10. Dryphoto 


Each one of the ten OZALID types has its advantages. For example, 
you can use different colors to identify work prints of different 
departments. You can employ Ozalid Intermediates to save time 
and labor when changing art and drafting designs or financial re- 
ports. And new Ozalid Dryphoto when you want to reproduce 
continuous tone photographic material for sales, advertising, and 
general display purposes. 


Furthermore, you'll find many personalized uses Write for free catalog and OZALID samples to Dept. 21 
for Ozalid ... recognizing it as not merely a repro- 


duction process, but as a new graphic art which 

projects the use of your equipment beyond the 

drafting room and shop...to all departments! 

Ten types of prints is only the beginning for Oza- 


y Division of General Anili i ion 
lid. And the machine you invest in today—besides eral Aniline and Film Corporatio 


giving you immediate advantages—will provide Johnson City, New York 
even greater versatility tomorrow. OZALID IN CANADA — HUGHES-OWENS CO., LTD., MONTREAL 
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There is one best way to secure the slower speeds you 
need for most of your motor driven machinery . . . use 
Master Gearmotors . . . the horsesense way to apply 
horsepower. i 
1 Follov fthe M of the designer of this press. See 
. — how he has used this Master Gearmotor [p power 
| | right where he needs it . . , and at exactly the right speed. 
i How else could he have achieved such a compact, clean- 
- cut, economical design. 


- —— And nowhere, but in the Master line of Gearmotors, 

-— covld he have found power units that are so flexible, so 

—— easily adaptable and in such a wide range of sizes and 

—— types. They are available in any size, 100 HP and smaller 
à eee . - for all cycles, phases and frequencies . . . in open, 







PRES aS E DOPE 
speed) and Unibrokes . . . for every type mounting. 
Increase the salability of your motor driven products 
. . improve the economy, safety and productivity of your 
plant equipment, with Master Gearmotors . . . the horse- 
sense way to use horsepower. 

THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 


Big league weight saving 


Half as heavy — strong as ever! 


" 4 
When a metal cuts the weight of a product by 50 per cent, that's big 
news. For magnesium itsa standard achievement. It's done that, for 
example, in this baseball mask, used in both major and minor leagues. 
The Wilson Sporting Goods Company, the manufacturer, calls its mag- 
nesium alloy frame mask ' ‘the greatest advance in mask construction 
since the inception of baseball." 
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Why? Because it weighs only 21 ounces— in contrast with a wire frame 
mask weighing 42 ounces. The complete product, cast magnesium frame, 
, Straps, padding and all, weighs ho more than an aluminum frame alone — 
“and it’s just as stsong. 


That's the kind of weight-saving job —without sacrifice of strength —that 
magnesium is doing: today for many products, in both consumer arid 
industrial fields. For full information on magnesium and its many advan- 
tages, get in touch with the nearest Dow office. 


< 


LIGHTEST OF ALL STRUCTURAL METALS 


Dow produces ample sup- 
plies of magnesium for all 
uses from the unlimited 
resources of the sea and 


from inland brine wells. 


MAGNESIUM DIVISION 


Facilities for fabricating 
magnesium in all common 
forms are now available in 
modern metal working plants 


throughout the country. 


This lightweight portable 
conveyor is one of many 
transportation, handling, 
and other industrial products 
utilizing magnesium. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York * Boston + Philadelphia + Washington * Cleveland è Detroit e Chicago » St.Louis * Houston è San Francisco * Los Angeles * Seattle 
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